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A Single Purpose 


No considerations of expediency, no motives of the moment, ever have 


influenced the making of Weston Indicating Instruments. 


The single purpose of this Company’s founder, and of the Company itself, 
has been the production of Instruments of Precision which should more and 
more nearly approach absolute perfection. 


POWER-FACTOR 
METER 


AMMETER 


are unrivalled with respect to me- 
chanical and electrical design and 
workmanship, and hence with re- 
spect to performance. 


Competent engineers know that 
this Weston group is the only one 
which meets perfectly the practical 
requirements of operating service, 
and they likewise know that the ini- 
tial cost is little if any more than 
the cost of inferior instruments and 
that because of their continuous ac- 
curacy and serviceability they are 
much more economical to adopt 
than instruments of any other make. 


The Instruments, consisting of 
Ammeters, Voltmeters, Wattmeters 
(Single and Polyphase), Power 
Factor Meters, Frequency Meters 
and Synchroscopes, are thoroughly 
described in our Catalog 16. 


Complete groups of Weston 
Switchboard Instrument  Trans- 
formers are described in our Bul- 
letin 1501. 
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Turn of the Year 


SHE passing of the trying year 19)6 arouses con- 

flicting feelings. Never has the electrical indus- 
try been so prosperous outwardly, never have conditions 
of operation been so difficult. Business in plenty, but 
the means to do it all inadequate. Orders in floods, but 
raw materials scarce and labor independent or tyran- 
nical. Volume of gross business in every department 
of electrical activity is at the high tide as the year 
closes, but the problem of deciding upon future policies 
was never more difficult. The manufacturer, who be- 
gins the work which the distributers complete, faces 
the possibilities of radical revision in raw material 
prices. Yet even if he is convinced that declining de- 
mand will cause lower prices his output is sold far 
ahead and he cannot afford not to protect himself with 
reasonable supplies of those materials which he knows 
will be required. The largest distributing interest, the 
central station, is operating at or near capacity and a 
breathing spell would give the needed opportunity for 
new construction work, some of which has been post- 
poned by unsatisfactory conditions affecting building 
and labor. Normally the electrical industry is one of 
steady growth, it is not a “prince or pauper” industry, 
and it has abiding confidence in the strength of the 
future. 


Efficient Steam Station Design 


CONOMIC features of interest to the designer are 
Baa in an article of this issue which discusses 
the layout of the new steam station of the Ohio State 
Power Company recently completed at Fremont, Ohio. 
This station will help out an adjoining hydroelectric 
plant on the Sandusky River, which has been a victim 
of hydraulic errors in judgment, such as sometimes 
happen, by which it failed to deliver the minimum power 
for which contracts had been made. Lack of sufficient 
data as to variations of flow or hard luck in the way of 
exceptionally dry seasons produce this unhappy result 
now and then and the remedy was wisely sought in the 
present steam station. The layout deserves attention, 
for it is unusually-compact and built on the unit system 
so that each 24 ft. in length gives a unit complete with 
all its auxiliaries and its boiler plant. Everything is 
simply arranged on a single level with accessibility in 
mind and only the high-tension oil switches and similar 
apparatus are carried above the immediate floor level. 
Each turbine is supplied by a pair of boilers, whose 
stacks are of reinforced concrete mounted on steel sup- 
ports directly above the boilers giving a short and 
straight path for the flue passes without sacrificing 
space in the boiler room. In point of fact this particu- 
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lar arrangement proved to be cheaper both in first cost 
and operating expense than the more usual layout. The 
boilers which are built for 250 lb. pressure and 125 deg. 
superheat, are fed by automatic stokers themselves sup- 
plied by a monorail coal handling plant. In the turbine 
room all the auxiliaries are stowed away in the space 
under each unit. The electrical part of each turbo gen- 
erator is of the customary three-phase, 60-cycle form 
arranged as a 4000-volt, four-wire, system with 
grounded neutral, a very convenient arrangement for 
the distributing voltage. The switchboard like the 
plant in general is provided with a section for each 
unit and the buses are of copper tubing, with spacers 
every 4 ft. to prevent distortion in case of short-cir- 
cuits. Advantage is taken of the four-wire connection 
to use the 4000-volt distribution for the neighboring 
system and incidentally there is a step-up system for 
supplying power to neighboring distribution covering 
longer distances. A plant of this kind is simple both 
in construction and operation and is a capital example 
of the unit plan of design so convenient both in work- 
ing a station and providing for its 
necessary. 


extension when 


Brooklyn Rate Decision Modified 


T costs something to compromise, but if the cost 

amounts to less than the expense of contest the net 
result is gain. Evidently this thought was in the 
mind of the New York Public Service Commission of 
the First District when it compromised the rate case 
of the Edison Electric - Illuminating Company of 
Brooklyn. The modified rate schedule which the com- 
pany has promptly agreed to put in force represents a 
substantial modification from the terms of the first 
order. Behind this settlement is a strong array of 
logical reasons to justify it. There is a lesson for both 
regulating bodies and public utilities in the fact that 
in taking this action the commission directs attention 
to important considerations which just now affect cen- 
tral stations so seriously. These are, in brief, in- 
creases in costs of every character, the uncertainties 
produced by war and, in addition in the case of the 
Brooklyn company, reduced rates for city lighting. The 
structure of conditions upon which the commission 
based its original decision disappears under the stress 
of an unprecedented situation. Results are not the 
same in normal peace times and in a period of world- 
wide conflict, hence the treatment of the question of 
rates cannot. be expected to be the same. The commis- 
sion wisely decided to recognize the growth of new and 


far-reaching influences, unforeseen when its case was 
started. 
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Our Turn to Be Regulated 


UBLISHERS of national periodicals have lately felt 

the hand of federal regulation. We have had occa- 
sion before this to call attention to what we believed 
was the shortsightedness of regulatory bodies with re- 
lation to the activities of the central station, the man- 
ufacturing and the trade branches of our industry. 
The ELECTRICAL WORLD has also had opinions of its 
own when the work of such bodies seemed fair and just. 
A rider on the post-office appropriation bill, known as 
the Randall rider, now puts the ELECTRICAL WORLD in 
the position of its readers and gives them the oppor- 
tunity to judge in their turn of the fairness of a law 
restricting the work of our journal. 

Briefly, a rider has been drafted dividing the United 
States into zones. Instead of postage on publications 
of national circulation being 1 cent per pound, it would 
be, should this measure be enacted into law, 1 cent 
per pound up to 300 miles; 2 cents for 300 to 600 miles; 
3 cents for 600 to 1000 miles; 4 cents for 1000 to 1400 
miles; 5 cents for 1400 to 1800 miles, and 6 cents over 
1800 miles. 

This increase in postal rates obviously burdens the 
publisher immediately. Just as obviously, however, he 
must pass the increased cost sooner or later along to 
the reader, and in fairness he must add to his sub- 
scription rate the added cost of transportation in pro- 
portion to the added cost of the zone system. 

The final result of the bill, in other words, affects 
the reader more than the publisher, and the proposed 
idea, striking as it does at the periodicals of national 
circulation, we oppose on broader grounds than first or 
second costs to us. If there ever was a time when this 
country needed national unifying influences it is here 
now. Our publication stands or falls on its educa- 
tional value and its actual performance of a service to 
our readers, linking together the activities of the in- 
dustry from Maine to California. We want to continue 
to render that service to our readers at the lowest cost 
to them. In common with other industries our costs 
have advanced. We have met these extra costs just as 
our readers have met theirs in many cases by increased 
organization effort. 

The national publications, next to the schools and 
colleges, are the greatest educational force in this coun- 
try. The Randall rider, if passed, will interfere seri- 
ously with the widest distribution of intimate tech- 
nical and business information in.all lines. It seems 
unfortunate, to quote but one example, that while the 
Federal Trade Commission urges a better understand- 
ing of business through the mediums of the trade and 
technical press, that the post-office branch of the gov- 
ernment proposes to handicap the very work of govern- 
ment. It seems unfortunate that the work of other 
constructive departments like the Bureau of Agricul- 
ture and the Department of Commerce should each be 
attempting to carry out a broad plan of national educa- 
tion almost unaided except for the business press, while 
another branch of the government puts a brake on the 
strongest influence in the national training of our in- 
dustries. 
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If you as a reader believe in extending the service 
of this journal and of other journals which seriously 
feel their responsibilities as mediums for the expres- 
sion of thought and opinion in their respective indus- 
tries, we urge that you write to your congressman and 


express your disapproval of the ill-considered Randall 
rider. 


The Handwriting on the Wall 


FEW weeks ago the State Public Utilities Com- 

mission of Illinois handed down its decision in the 
case of the Lincoln Water & Light Company. In dis- 
allowing an increase in the modest yearly fee paid the 
holding company the commission had occasion to say 
something on holding companies in general, and in par- 
ticular on the one involved in the case at bar. It would 
not deny compensation to a holding company for ser- 
vices actually rendered in the interests of the com- 
munity; but, it said, “it is nevertheless a fundamental 
fact that the organization of the holding company is 
primarily for the protection of the financial interests in- 
volved—to render more secure the holding company’s 
investments, to enhance the earnings of the subsidiaries 
for the benefit of the holding company, and to investi- 
gate and report upon, not only the existing subsidiaries, 
but also contemplated new subsidiaries, all for the ulti- 
mate benefit of the holding company. The public of a 
city served by a subsidiary is not particularly bene- 
fited, either directly or indirectly, by several of the hold- 
ing company’s expenditures, and, in general, there can 
be no logical reason for apportioning all of a typical 
holding company’s expenses among the constituents.” 
These are not weasel words. The commission was of 
the opinion that the managerial and office salaries, 
coupled with the allowance to the holding company, 
would ordinarily be quite adequate to provide for an ex- 
cellent and full local organization in Lincoln were the 
company severed from its parent. While the $2,000 fee 
paid to the holding company was regarded as compensa- 
tion for operating services only, the commission said it 
was quite fair and adequate, particularly in view of the 
record, which disclosed that the company’s operation 
and management are not so superior to the average run 
of isolated independent utilities as to warrant large 
service fees to the holding company. 

Now comes the Board of Gas & Electric Light Com- 
missioners of the Commonwealth of Massachusetts, sea- 
soned and conservative in all its actions and forthwith 
orders that hereafter no company under its super- 
vision shall enter into contracts and relationships with 
engineering, construction and managerial organizations 
and corporations save under exceptional circumstances 
and these to be determined by the commission. This 
order raises the question whether syndicated absentee 


landlordism is better than home rule for public utili- 


ties. It is designed to prevent profits on management, 
engineering and purchase of supplies through contracts 
negotiated by the same interests sitting at both sides 


of the table at the expense of the consumer. Surely the 


Massachusetts commission must have had great provo- 
The organizations or cor- 


cation to issue such an edict. 
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porations against whom it is directed have evidently left 
undone the things which they ought to have done and 
done the things which they ought not to have done, so 
that there is no health in them. Without withholding 
regular dividends to stockholders they have thrived on 
extra benefits from administrative and related services. 
Where such profits are made by the managing interests 
the operating cost is often excessive. It is not to be in- 
ferred that all companies engaged in this class of work 
are guilty of the practices complained of; but evidently 
the general situation was such as to cause the commis- 
sion to view it with concern. While its order attacks in- 
growing managerial profits it leaves the door open for 
companies to demonstrate the desirability of centralized 
management in specific cases. It is good, however, that 
the issue has been raised. The system which has in re- 
cent years grown up in the management and operation 
of utilities is capable of much good and not a little 
evil. If practice has shown that the bad features pre- 
dominate, then the sooner it is wiped out the better it 
will be for the industry. 

The actual, physical connection of a number of con- 
tiguous properties into one and their operation as a 
single system, if properly and efficiently done, benefits 
the company and the public alike. 
deny. 


This no one will 
But a union of non-continuous properties un- 
der a single management not absolutely and directly 
responsible to any one local public is often of dubious 
advantage save to the bankers. The findings of the 
Illinois: and Massachusetts commissions are merely 
corroborative of a condition which has been known to 
exist for some time in the general utility field. In- 
vestigation will show that those syndicated railway, gas 
and electric properties which are continuously in hot 
water with the public they serve, which do not give 
the service they should, and which are in more or less 
of a crippled condition are for the most part in the 
hands of financiers rather than operators. In the elec- 
tric utility field the most successful companies are 
those locally managed, whose guiding spirits are local 
men who know the local situation and take pride in 
making their institution an honor rather than a by- 
word to the community. Practice and experience have 
shown the futility of rubber stamps as managers. The 
indications are that the axe is gradually being applied 
to the root of the syndicate trees; every tree therefore 
which does not bring forth good fruit will be hewn 
down and cast into the fire. 


N the next issue of the The Coming Annual Review 
ELECTRICAL WORLD many - 
branches of activity within the industry will be treat- 
ed in special articles. The definite purpose of this issue 
is to give not merely a review of performances during 


1916, but to interpret the bearing of these conditions 
upon 1917; in short, to discuss tendencies which appear 
to be clearly forecast. It is not by loose prophecy but 
by wise consideration of the past and conservative but 
confident planning for the veiled future that the industry 
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The Fine Art of Applying Electric Power 


N an early issue of this year the main features of the 

carefully worked out motor installations in the new 
Chicago plant of the Crane company were outlined. 
The further details of this important installation which 
appear in this number show the degree to which auto- 
matic operation has been carried in a distribution sys- 
tem that covers more than forty-five acres, furnishes 
power to 10,000 hp. in motors and is supervised by a 
force of only six men. Such a result van only be reached 
by a very far-seeing grasp of the manufacturing as 
well as the purely electrical requirements. It demands 
centralizing the supervision of the equipment, providing 
automatic operation to the utmost limit possible and 
taking every conceivable precaution for continuity of 
service. The power supply is from the great Chicago 
central station system inasmuch as the Crane company 
wisely decided that its proper work is specialization in 
operation rather than in power production. The feed- 
ers to each motor run in separate conduits, the trans- 
former equipment is in duplicate banks so that failure 
in one will not shut down any part of the plant. All 
fuses are omitted and only substation circuit breakers 
employed so that the operative need not worry about 
his power supply and can devote his whole attention 
to the work in hand. Everything is done throughout 
to relieve the workmen from any consideration of the 
electrical part of his equipment. He simply goes about 
his business and leaves the rest to the central station 
and the switchboard force. The completeness of the 
electrical drive has been fairly equalled in the plant 
processes. Everything which can be done electrically 
is so done, from running intricate machines to collect- 
ing dust, separating brass and iron filings by a mag- 
netic separator and delivering raw material by electric 
power. So thoroughly has the plant been worked out 
to avoid interruptions that even in the electric plating 
department duplicate motor generators have been in- 
stalled so that by no chance can anything happen to in- 
terrupt the steady flow of product through the factory. 
In fact, nothing has been omitted to make the power 
supply universal and remove it from the serious thought 
of the workmen who are engaged in manufacturing- 
Since a holdup anywhere in the line of progress may 
mean a costly delay, the extreme care that has here 
been taken to avoid any such difficulty is a most meri- 
torious example of efficiency in production. 


Issue 
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will progress. Among those 
who will assist the readers of 
the ELECTRICAL WORLD in looking ahead to the business 
probabilities of the new year are Thomas A. Edison, H. 
W. Buck, H. A. Wagner, Peter Junkersfeld, Robley S. . 
Stearnes, Dr. W. R. Whitney, Halford Erickson, W. L. R. 
Emmet, Albert Lincoln Salt, Edward N. Hurley, T. C. 
Martin, Dr. E. F. Roeber, Dr. A. E. Kennelly, Dr. W. F. 
Durand, P. S. Millar, Arthur Williams, J. L. Hogan, Jr., 
Dr. Louis Bell and B. A. Behrend. 
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Chronicle of Events 
of the Industry and 
of Important Move- 
ments in the Field 


NEWS OF THE WEEK 


Reports of Conven- 
tions and Meetings 
of Electrical Associa- 
tions and Societies 





COMMONWEALTH EDISON 
NEW OUTPUT RECORD 


Company Delivers 5,176,527 Kw.-hr. to Distribution 
System on Same Day That Peak Load 
Reaches Record of 369,740 Kw. 


On Dec. 19 the Commonwealth Edison Company of 
Chicago delivered to its distribution system 5,176,527 
kw.-hr. This is the first time in the history of the 
company that the output in any twenty-four-hour period 
has passed the 5,000,000 mark. The peak load on the 
company’s stations occasioned by this enormous demand 
for electrical energy was 369,740 kw., which is also the 
greatest peak the company has ever experienced. It is 
an unusual oecurrence for the annual peak and the 
maximum yearly output to fall on the same day, as 
they have this year. In 1915 the peak for the year 
reached 337,900 kw. on Nov. 29, 1915. The maximum 
twenty-four-hour output last year was 4,550,137 kw.-hr. 
on Dec. 29. 

Of course, it is possible that even the record set on 
Dec. 19, 1916, may not stand as the maximum for 1916. 
The company’s yearly peaks for several years have been 
definitely attributable to its electric railway load, the 
peak always occurring on a cold day when the greatest 
number of car heaters was in use at their maximum 
rating. This year’s experience has proved no exception 
to that rule. 


INTERLOCKING MANAGEMENTS 
TABOOED BY COMMISSION 


Massachusetts Commission Disapproves Overlapping 
Control in Construction and Managing Contracts 
and Will Have No More of It 


In an order recently made public, the Massachusetts 
Gas & Electric Light Commission sets forth its dis- 
approval of certain classes of public utility construc- 
tion and management contracts in which overlapping 
control is a feature of the administration. The order, 
which is addressed to all companies under the com- 
mission’s direction, states that the board has for some 
time viewed with concern the control of the directo- 
rates of certain of the companies under its supervision 
by officials and employees of engineering construction 
and management organizations and corporations with 
which the companies involved have from time to time 
contracted for extensions and improvements of and 
managerial services for their respective properties. In 
the opinion of the commission such practices are wrong 
in principle. 

The order states that whatever justification may ex- 
ist for these practices in public service companies whose 
credit is feeble or future hazardous and uncertain, “that 
justification ceases when their financial position is 
firmly established. The management of such companies 
should be in the hands of directors and officers respon- 
sible solely to their stockholders and the public whom 
they have undertaken to serve. For reasons that are 
obvious companies should not have any dealings in sup- 
“plies or materials or make any contracts for construc- 
tion or management with another corporation, partner- 


ship or association when said company has upon its 
board of directors or as its president, manager, pur- 
chasing or selling officers, or as its agent in the par- 
ticular transaction, a person who is at the same time 
a director, purchasing or selling officer, or agent of, or 
who has any substantial interest in, such other corpora- 
tion, partnership or association, unless and except such 
purchases shall be made from, or such dealing shall be 
with, the bidder whose bid is the most favorable to 
such company, to be ascertained by honestly conducted 
competitive bidding. Notice is hereby given of the 
conclusions reached by the board to the end that no 
company under its supervision shall hereafter enter into 
contracts and relationships of the character above de- 
scribed save under exceptional circumstances and with 
the approval of the board, and that upon the expiration 
of existing contracts they shall not be renewed.” 


PORTLAND, ORE., PAVES 
WAY FOR MUNICIPAL PLANT 


City Council Adopts Recommendations of Commis- 
sioner of Public Utilities That Street Lighting 
Contract Be Let for Only Two Years 


By adopting recommendations of Will H. Daly, com- 
missioner of public utilities, that a contract be made 
between the city and the Portland Railway, Light & 
Power Company for lighting the city streets and build- 
ings for two years, the City Council indirectly gave its 
approval of a plan for the establishment of a municipal 
lighting plant for Portland. Heretofore, the contract 
for street lighting has been let for a longer period. The 
lighting company submitted a lower figure for lighting 
the city during a five-year period than in a two-year 
period, but rather than tie the city up in a contract 
which would necessarily forestall the establishment of 
a municipal plant for at least five years, Commissioner 
Daly recommended that the contract be made for only 
two years. 

Commissioner Daly outlined his proposed plan for a 
municipal lighting plant and system, based on extensive 
investigations which have been made by engineers of 
the water bureau during the past two years. He said 
it was conceded it would be an economic advantage to 
the city to construct a generating plant and install its 
own lighting system, because within a few years it will 
be necessary for the city to construct impounding dams 
in the Bull Run watershed for the storage of water dur- 
ing the winter season to supply the needs during the 
summer, and as large amounts of power may be devel- 
oped from the fall of water through this dam he believes 
it should be utilized. 

In making his deductions, he said the city is spending 
annually about $200,000 for energy for lighting of 
streets and public buildings; also that there are on file 
more than 1200 applications for additional lights, many 
of which should be installed, but cannot be on account 
of lack of funds. He further stated that there are hun- 
dreds of post lights throughout the business districts 
which are illuminated at the expense of the property 
owners and business men which should be maintained 
at the expense of the general public. Commissioner 
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Daly stated that a distribution system equal to the one 
owned and operated by the Portland Railway, Light & 
Power Company could be installed at a cost of $800,000. 
A detailed report will be submitted by the commissioner 
on the project about Feb. 1, and he will then recommend 
that the Council submit to the voters a proposal to bond 
the city for the amount required for the development 
of the project. 


NORTH AMERICAN MISSOURI 
PROPERTIES CONSOLIDATE 


Plans Announced Whereby Union Electric Light & 
Power Company Is to Absorb the Electric 
Company of Missouri 


Plans for the absorption of the Electric Company of 
Missouri by the Union Electric Light & Power Com- 
pany of St. Louis were announced on Dec. 19 by Charles 
S. Ruffner, vice-president and general manager of the 
Union Electric Light & Power Company. Both proper- 
ties are controlled by the North American Company. 

In announcing the plan Mr. Ruffner stated that the 
consolidation is designed to eliminate unnecessary over- 
head expense, saying that “naturally, with the overhead 
cut down it will be possible for the company to continue 
its policy of reducing rates as consumption increases 
unless increased price of materials or other unexpected 
developments should make such a reduction impossible.” 
The Missouri Public Service Commission will be asked 
to ratify the plan some time in January, according to 
present arrangements. 

The Electric Company of Missouri is capitalized at 
$2,000,000 stock and $1,750,000 bonds and has about 
10,000 customers. The Union Electric Light & Power 
Company is capitalized at $9,885,000 stock and $17,- 
071,000 bonds. 


BROOKLYN RATE ORDER 
MODIFIED BY COMMISSION 


Public Service Commission Amends Its Requirements 
and Company Accepts the New Schedule 
to Go Into Effect Jan. 1 


As a result of further investigation, the New York 
Public Service Commission of the First District has 
amended its order in the rate case of the Edison Electric 
Illuminating Company of Brooklyn, making changes 
which have a substantial effect. On Dec. 27 the com- 
pany announced that it would accept the order as 
changed, so that new rates will go into effect on Jan. 1. 

The final order of the commission provides that the 
new rates shall be 8 cents per kilowatt-hour for the first 
two hours’ average daily use of the maximum demand, 
6 cents for the second two hours’ average daily use of 
the maximum demand, and 5 cents for the excess over 
four hours’ average daily use of the maximum demand. 
The maximum demand, except when determined by 
meter, shall be calculated as not in excess of 50 per 
cent of the consumers’ connected load in the case of 
residence customers, not in excess of 70 per cent of the 
connected load for other lighting consumers, and not in 
excess of 80 per cent for power consumers, provided, 
however, that the maximum demand shall not in any 
case be assumed to be less than 1.5 kw. 

Commissioner Haywood, who wrote the supplemental 
opinion in the case, says that the officers of the com- 
pany asked that consideration be given to developments 
since the record was closed which gravely affected the 
company’s business, such as the great increase in the 
cost of coal and the general rise in the price of all 


ELECTRICAL WORLD 


1277 


materials and supplies, the increase in the rates of 
wages accomplished by a reduction in hours of labor, 
greatly increased tax assessments, the reduction in the 
rates for city lighting, and the uncertainties introduced 
in the situation by business stimulated by the war, the 
continuance of which could not at the present time be 
counted on. 

It was urged, said Commissioner Haywood, that the 
company is under the necessity of making extensive 
capital expenditures in order to provide adequate serv- 
ice, and to invest large sums which will not bring 
immediately to the company a fair return on the outlay. 
The officers of the company expressed the apprehension 
that it would prove difficult in view of the valuation 
found and the drastic reductions in the rates orders to 
enlist capital for necessary additions. Investors giving 
attention only to the figure of the final valuation of 
$22,000,000 would not appreciate the fact that accord- 
ing to the commission’s own determination the property 
of the company represented outlays of approximately 
$30,000,000, and that though $7,000,000 was deducted 
for depreciation on account of lack of newness, property 
to this amount was still in existence and in the service 
of the consumer. 

Commissioner Haywood added: “With reference to 
the schedules ordered, it was urged that these should 
conform more closely to the present practices of the 
company, with which its customers were familiar. The 
company’s representatives stated that certain features 
of the present schedule, with reference to the rating of 
installations, while perhaps discriminatory in form, 
were not discriminatory in purpose, and did not impose 
an unjust burden on the small consumer, if account is 
taken of the relative larger cost per kilowatt-hour in- 
volved in serving the smaller consumer. Any change in 
the fundamental features of the schedule introduces 
uncertainty in the calculations as to the effect of the 
new rates, and would seriously interfere, if not render 
it impossible, to put reduced rates into effect without 
considerable delay. 

“The company placed itself on record as willing to 
discontinue the general practice of issuing Gem lamps 
to consumers and to substitute the 50-watt Mazda 
lamp as the standard and to charge for lamps on the 
basis of cost, either in a fixed price per lamp or in a 
kilowatt-hour charge in connection with the service. 

“In regard to the power schedule, the company’s 
officers expressed their willingness to abolish the dis- 
counts as required by the commission, but proposed that 
in view of the low average rate now charged for current 
for power purposes, the rates for the primary and sec- 
ondary steps be applied to one hour’s daily use of the 
maximum demand, or thirty hours per month, instead 
of twenty-five as at present. In order to obviate criti- 
cism, they further suggested that, except where deter- 
mined by meter, the maximum demand should be as- 
sumed to be not more than 80 per cent of the connected 
load for all installations under 10 hp. in place of the 
present schedule of 85 per cent, where one motor is 
used and 75 per cent where more than one motor is used. 
It is intended as soon as practicable to place maximum 
demand meters on large power installations. 

“With reference to the wholesale contracts, the com- 
pany submits that in view of the importance of these 
contracts and the large amount of revenue involved 
under each one of them, it is impossible to make a 
revision of these rates in accordance with the commis- 
sion’s recommendations in thirty days, and that six 
months should be allowed for a thorough study. 

“The representatives of the company urge that the 
present form of its lighting rate schedules should be 
retained because its customers are now familiar with it, 
and that a radical departure from it would add mate- 
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rially to the cost of inspection of consumers’ installa- 
tions in the case of the great army of small customers, 
and would make it impractical to put into effect new 
rates without delay. The present practice of rating all 
installations at a minimum demand of 1.5 kw. has the 
effect of applying the maximum rate to customers using 
90 kw.-hr. or less. This it contends is not unfair. Cer- 
tain consumer costs are approximately the same for all 
customers, regardless of the amount of current used. 
Such expenses, sometimes spoken of as ‘consumer costs,’ 
form, however, relatively a greater part of the cost of 
serving comparatively small customers than of larger 
consumers, and therefore justify a higher rate per kilo- 
watt-hour for smaller consumers, a result which is in- 
directly brought about by the present practice of the 
company. 

“The company further submits that the adoption of a 
new percentage rating for demand renders uncertain 
the final effects of any rates ordered. It holds that the 
present practice is satisfactory to its customers, and 
that any one aggrieved may, on payment of $1 per 
month, have the maximum demand definitely ascertained 
by meter. 

“The commission does not believe the present system 
of computing maximum demand on the basis of per- 
centages of connected load to be satisfactory. The cost 
of ascertaining demand by meter is, however, prohibi- 
tive in the case of the great mass of consumers. In 
order to avoid delay in putting the new rates into effect, 
it would seem expedient to continue its present system 
and to adjust new rates thereto.” 


COMPETITIVE ASPECT OF 
LARGE POWER SALES 


Large Industrial Corporations Have Knowledge of 
Cost of Power in Different Cities in the Country 
And Expect to Secure Best Rates 


The sale of power by central stations on a large scale 
is often if not always an acutely competitive undertak- 
ing. President Cabot of the Turners Falls (Mass.) 
Power & Electric Company remarked upon this at a 
recent hearing before the Massachusetts Gas and Elec- 
tric Light Commission, saying: “The sale of large power 
is one of the most competitive businesses there is. The 
Fiske Rubber Company of Chicopee, Mass., knows as 
much as I do about what other people are paying for 
power in Detroit, Washington, Fall River, etc. We are 
competing with everybody in the business whose busi- 
ness is subject to public regulation. It is perhaps one 
of the most important advantages of public regulation 
that enables the customer to find out what the other 
fellow’s price is and make us toe the mark.” 

In view of this situation, which is by no means appre- 
ciated by the general public, it is easy to see wherein 
the modern sales manager has his work cut out for him. 
To successfully approach a large power prospect it is 
by no means sufficient to prepare oneself simply upon 
the prevailing rate schedule of the local system, but it 
is necessary to know and to be able to explain if neces- 
sary the fundamental differences in conditions that 
justify differences in rates among _ various _locali- 
ties. National manufacturers often purchase en- 
ergy in widely separated states and differences in rates 
as well as in bills are almost inevitable. What the pub- 
lic does not realize is that the power company is “up 
against” the keenest kind of competition in the shape 
of comparisons of its rates and contract arrangements 
with other companies hundreds or thousands of miles 
away. When the question of isolated plant versus pur- 
chased energy has been worked out for such a pros- 
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pective customer, the battle is only half won, and this 
branch of central station practice may well be dignified 
by being classed as professional engineering service. 


FEDERAL COURT UPHOLDS 
MASSACHUSETTS COMMISSION 


Stock Exchange Ticker Service Held to Be Intrastate 
When Quotations Are Distributed to Customers 
of Telegraph Company 


Judge Dodge, of the United States District Court, at 
Boston, handed down an opinion Dec. 20 upholding the 
finding of the Massachusetts Public Service Commis- 
sion in the Foster stock ticker case, and affirmed the 
previous decision of the Massachusetts Supreme Court. 
Foster petitioned the commission to order the Western 
Union Telegraph Company to furnish him with ticker 
service at Boston, and the company refused to do this 
on the ground that the failure of the New York Con- 
solidated Stock Exchange to approve Foster’s applica- 
tion made it impossible to furnish the service under 
the terms of the existing contract between the Ex- 
change and the Western Union company. After pro- 
tracted hearing, the Public Service Commission de- 
clared in favor of Foster, setting forth that he was be- 
ing discriminated against by the company and that the 
business of distributing the quotations to customers of 
the telegraph company is intrastate. The Supreme 
Court of Massachusetts upheld this view. On the bill 
filed in the Federal Court, Judge Dodge declares that 
the New York Stock Exchange cannot claim to be de- 
livering its quotations through the service of a common 
carrier of its own selection, to persons in Massachusetts 
selected by it, at prices fixed by it, and that the Inter- 
state Commerce Acts do not apply to the distribution of 
the quotations by the telegraph company, although those 
acts govern the transmission from the Exchange in New 
York to the telegraph company in Boston. 


PROGRESS ON MILWAUKEE 
STREET LIGHTING SYSTEM 


Contracts Let for Approximately $440,000 Worth of 
Material— Some Above and Some Below 
Engineer’s Estimate—-Work to Be Rushed 


F. A. Vaughn, consulting engineer for the Bureau of 
Illumination Service for the city of Milwaukee, Wis., 
has issued a report covering the activities of the bureau 
from July to December, 1916, inclusive. In this report 
he outlined the organization installed to carry out the 
city’s lighting work and reviewed interesting features 
of purchases of material. Concerning the latter he 
said in part: 

“Specifications for wires and cables were issued, and 
contracts let in the fall for this material amounting to 
$190,354. (See ELECTRICAL WORLD, Sept. 2, 1916.) 
These contracts were awarded to: American Steel & 
Wire Company, Boggis-Dietz Electric Company, repre- 
senting the Simplex Wire & Cable Company, Hazard 
Manufacturing Company, Julius Andrae & Sons Com- 
pany, representing the Safety Insulated Wire & Cable 
Company. Under these contracts about 75 per cent of 
the total cable required for the system was purchased, 
and while the price was high compared to the antici- 
pated price, a purchase of this amount of cable at that 
time has since been thoroughly justified. The cable is 
of a new electrolysis-protected type, which has never 
been manufactured in this country before, but which at 
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least one of the cable manufacturers claims he intends 
to make standard in the future. A perusal of the pro- 
posals at that time indicated that it might be possible 
to purchase an additional 200,000 ft. of cable at a very 
reasonable price from one of the contractors, and, there- 
fore, an additional specification was issued for 200,000 
ft. more of cable, with the result that this additional 
amount was secured at a very low price under the cir- 
cumstances. This additional amount was secured for 
$33,000. 

“Specifications for refracting glassware were issued 
on Aug. 4, and a contract for this material amounting 
to $22,860 was awarded to the Line Material Company. 
The prices secured on this material were considerably 
below the engineer’s estimates of cost, and the total 
saving on this item amounted to approximately $7,140. 
The large refractor was estimated to cost $8 and the 
actual cost was $5.96, and the small refractor was esti- 
mated to cost $3, whereas the actual cost was $2.49. 
The city is in a position, under its form of contract, to 
take advantage of these prices in the purchase of more 
of these goods at the same prices. 

“Specifications were issued for concrete posts and 
brackets on Aug. 7,-and after controversy over the 
lowest competent bidder new specifications were issued 
on Sept. 6, and a contract for this material amounting 
to $114,075 was awarded to the Universal Concrete 
Products Company. The prices secured on these posts 
are not directly comparable with the engineer’s esti- 
mates because of changes in the artistic design recom- 
mended by the committee of architects, members of the 
Milwaukee Art Society and others. The increase in 
price was due somewhat to this change. 

“Specifications were issued for harp castings on Sept. 
16, and contracts for this material amounting to $12,780 
were awarded to the Julius Andrae & Sons Company 
and the Central Foundry Company. The saving over 
the engineer’s estimate on this contract was approxi- 
mately $1,500. 

“Specifications were issued for transformers on Sept. 
11, and a contract for this material 2mounting to $35,- 
306.72 was awarded to the Kuhlman Electric Company. 
The saving over the original estimate in this case is 
probably due to (a) change of design, making it easier 
and cheaper to manufacture the transformers and im- 
proving certain design features, and (b) the size of 
the order. 

“Specifications were issued for street lighting fixtures 
on Nov. 22, and a contract for this material amounting 
to $44,907 was awarded to the Line Material Company. 
The saving over the engineer’s estimate on these fix- 
tures and that on the refracting glassware which goes 
with them amounts to nearly $30,000, which will pay 
for the increased price of approximately 460,000 ft. of 
high-voltage, steel-taped, underground cable used for 
this system. 

“Approximately 2000 nitrogen-filled incandescent 
street lamps were ordered from the Westinghouse Lamp 
Company. By ordering these lamps on the city’s present 
Jamp contract, the discount on all the lamps purchased 
by the city under its blanket contract was increased 
from 29 per cent to 33 per cent. A saving of 4 per cent 
on every lamp purchased was thus effected. 

“With reference to deliveries on the above contracted- 
for material, it can be reported that all manufacturers 
of cable have made deliveries, and cable to the extent 
of several carloads has arrived or is en route, prac- 
tically 200,000 ft. being en route at the present time. 
A quantity of refractors has also been received, and the 
total quantity contracted for will have left the factory 
before the first of the year. Samples of the new trans- 
former have been received and placed under thorough 
inspection and test by the bureau and certain improve- 
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ments in design have been required which may tem- 
porarily delay the delivery of this material, to the ulti- 
mate advantage of the city. Shipments of the harp 
castings and of the incandescent lamps have also been 
received. The street lighting lanterns are now being 
manufactured and will be delivered on time. The other 
smaller pieces of apparatus and material have been or- 
dered or will be ordered before the !ast of the current 
year. 

“By the first of the year approximately 65 per cent 
of the material for the entire recommended installation 
will have been contracted for. Sufficient funds will have 
been reserved to begin installation of the system as soon 
as the weather permits in the early spring. 

“While some of the materials, especially those involv- 
ing the use of copper and other high-priced metals, have 
exceeded the engineer’s estimates, quite a number of 
contracts were, in spite of the present prevailing high 
prices, let at figures below the engineer’s estimates. 
This tends very largely to counteract the increases. 
Just how much one will counterbalance the other cannot 
be accurately determined until all material has been 
purchased and the installation contract let, but it is 
believed that the excess over the engineer’s estimates 
will be very small.” 


COMMISSION ACTS TO END 
COAL CAR SHORTAGE 


Illinois Railroad Companies Ordered to Return All 
Coal Cars Received in Intrastate Commerce to 
Owners as Soon as Empty 


The inability of the railroads to furnish sufficient 
cars to move the existing volume of coal business ap- 
pears to be the root of the present coal shortage, which 
is now giving many public utility enterprises no little 
concern. In the State of Illinois it became apparent 
that unless some relief was afforded, numerous isolated 
electric utilities would be forced to cease operations 
due to their inability to secure coal. To prevent such 
a possibility and to relieve the general coal shortage 
which is prevalent over the entire State, the Public 
Utilities Commission of Illinois has issued to all rail- 
roads operating within the State of Illinois, general 
orders 32 and 34, which tend to facilitate the move- 
ment of coal cars and thereby to reduce coal short- 
age. 

General order 32, issued Nov. 29, 1916, requires all 
railroad companies operating within the State of Illi- 
nois to promptly return all coal cars received in intra- 
state commerce to their owners, after such cars have 
been unloaded and made empty, unless it should hap- 
pen that such cars can be immediately loaded for re- 
turn to the owner. 

General order 34, issued Dec. 4, 1916, provides that 
all railroad companies operating within the State of 
[Illinois are authorized to put into effect, on one day’s 
notice, a change in Rule 7 of Demurrage Tariffs now on 
file with the Commission, which shall apply only to in- 
trastate shipments of coal and coke in Illinois. The 
change thus authorized provides for a demurrage charge 
of $1 for the first day after the expiration of the free 
time allowed for unloading, $2 per car for the second 
day, $3 per car for the third day, $5 per car for the 
fourth day and every succeeding day. Authority is also 
given to publish such changes, in other demurrage rules, 
as are provided for in the order issued by the Interstate 
Commerce Commission in connection with the I. & S. 
Docket No. 966. General order 34 further provides that 
the changes authorized in the demurrage rules filed in 
compliance with the order, shall remain in effect until 
May 1, 1917. 
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SECRETARY LANE SUGGESTS 
WATER POWER COMMISSION 


Body to Have Power to Grant Leases for All Uses 
of Public Lands and Navigable Streams 
for the Development of Power 


Secretary Lane has submitted to President Wilson 
for his approval and as a solution of the many conflict- 
ing water-power bills the draft of a proposed act es- 
tablishing a water-power commission composed of the 
Secretary of War, the Secretary of the Interior and 
the Secretary of Agriculture. 

This commission, under the terms of Secretary 
Lane’s bill, would have the power to grant leases for 
the use of all public lands, including reservations, and 
navigable streams for the development of water power, 
under terms and conditions made by the commission. 
No lease would be made by the commission for more 
than fifty years. 

Mr. Lane says that the advantages of this bill would 
be that the Administration would be held responsible 
for terms and conditions. The terms and conditions 
would be known and fixed in advance, and there would 
be no danger that the caprice of a cabinet officer would 
control the leasing. 


BILL INTRODUCED TO 
REGULATE RADIO SERVICE 


Government Seeks to Purchase Commercial Coast 
Stations and to Utilize Naval Stations 
for Business Communications 


Senator Fletcher on Dec. 19 introduced in the Senate 
a bill to regulate radio communications. The measure 
was referred to the Committee on Commerce of the 
Senate. It is, in effect, based upon that act passed by 
Congress in 1912, which, Senator Fletcher explained, 
has served its purpose admirably, but experience gained 
since then has shown the necessity of strengthening 
some of its provisions. The bill that he introduced 
would change the existing act in the following import- 
ant provisions: 

1. All Government stations, mainly naval stations not 
reserved for Government business exclusively, may be 
opened to commercial business. 

2. The bill enables the Government to purchase such 
commercial coast stations communicating with ships at 
sea, as the companies operating them are willing to sell 
at a fair valuation. The purpose is ultimately to estab- 
lish the complete and exclusive Government system of 
commercial radio communications between the coast of 
the United States and outlying possessions and ships at 
sea. The need of such Government ownership and oper- 
ation in time of war has been shown by the events of 
the past two years, but there is strong need for relief 
from the mutual interference between stations, with re- 
sulting reduction in the amount of business that can be 
handled adequately through the use of wireless teleg- 
raphy in a given area. 

3. It provides that not to exceed one-third of the stock 
of corporations operating stations in the United States 
may be owned by aliens, and not more than one-third of 
the board of directors of these operating corporations 
may be aliens. 

4. All licensed operators hereafter, except those serv- 
ing on board ship, must be American citizens. 

Mr. Fletcher explained that this bill was drafted by a 
committee representing all the departments of the Gov- 
ernment. The same bill was introduced in the House 
by Representative Adamson, chairman of the House 
Committee on Interstate and Foreign Commerce. 
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INDICATIONS POINT TO 
RATE WAR IN LOS ANGELES 


No Action Taken by Commission on Pacific Power 
& Light Competition Rate Filed 
in November 


The city of Los Angeles has begun the extension of 
its distributing system into territory served by the 
Los Angeles Gas & Electric system and indications 
point toward a rate war. It has been stated by city 
officials that steps will soon be taken to begin pro- 
ceedings to condemn for purchase by the municipality 
the desired portions of this company’s electric dis- 
tributing system. 

In the meantime the contract for the sale of the sys- 
tems of the other two companies, the Southern Cali- 
fornia Edison Company and the Pacific Light & Power 
Corporation, is being drawn up. This must be ratified 
by the stockholders of the two companies, and an 
amendment to the charter of the city must be passed 
by vote of the people and later approved by the State 
Legislature. After these matters have been completed, 
a bond issue for probably $12,000,000 will be placed 
before the voters for ratification. The city already has 
outstanding $10,000,000 indebtedness for power con- 
struction and distribution. 

An injunction has been filed to prevent the “unfair, 
injurious, inequitable and illegal’ action of the city of 
Los Angeles in buying power from Pasadena and dis- 
tributing it in Los Angeles. The complaint declares 
the entire deal to be illegal and in direct violation of 
not only the California State constitution, but also of 
the Pasadena municipal ordinances. In citing the law, 
the complaint points out the specific citation that pro- 
hibits one municipality from selling electric energy for 
light and power to another municipality and at whole- 
sale rates. 

Thus far, however, this has not prevented steady 
progress on the city’s extensions of service supplied 
with current by Pasadena. Mayor Woodman of Los 
Angeles has stated that after the operation of the two 
companies’ systems has been taken over the city will be 
able to reduce the rate for household lighting from 5.5 
to 4.75 cents per kilowatt-hour. 

The attention of the ELECTRICAL WORLD has been 
called to the article on page 1041 of the Nov. 25 issue 
where it is stated that the Railroad Commission granted 
the Pacific Light & Power Corporation a special per- 
mit to invade competitive territory and meet the 
city’s proposed reduced rates. As a matter of fact it 
is stated that no such permission was granted but that 
the rate was filed in the customary manner. The 
ELECTRICAL WORLD is informed that when the railroad 
commission act went into effect all the operating com- 
panies in the State were required to file a schedule of 
their rates. This they have done and from time to 
time have filed changes and amendments, the Railroad 
Commission contenting itself with accepting such rates 
and placing them in its files. The Railroad Commis- 
sion continues to follow this procedure until a com- 
plaint is made either by some interested parties or 
started by the commission on its own initiative, where- 
upon after a hearing and the necessary investigation 
rates are fixed by the commission. No proceedings, it 
is stated, have as yet been started in either San Fran- 
cisco or Los Angeles. 

In regard to the reduction of the rate in the terri- 
tory affected in Los Angeles the ELECTRICAL WORLD 
is informed that it has been the custom of the Rail- 
road Commission where changes or alterations in rates 
have been filed, and where such rates are not increases, 
to accept them and file them, taking no action unless a 
protest is made in the matter. 
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Steam Station of Ohio State Power Company 


Features of Unit Layout and Installation of Equipment in 15,000-kw. Steam Station at 
fremont, Ohio, Which Wholesales Energy to Other Utilities 


NEW 15,000-kw. steam station has recently been 
JAcompeted by the Ohio State Power Company on 

the Sandusky River at Fremont, Ohio, which to- 
gether with an adjoining water power station furnishes 
energy in bulk to the Ohio Light & Power Company 
and the Lake Shore Electric Railway Company. The 
sister station, a 3000-kw., 25-cycle, hydroelectric plant, 
was built in 1913 by the Sandusky River Power Com- 
pany to supply the Lake Shore Electric Railway Com- 
pany a certain minimum amount of energy each month 
under a contract carrying a penalty clause for failure 
to supply this minimum. The river did not deliver as 
much power as anticipated, and at the end of the year 
the penalties imposed were such that the Sandusky 
River Power Company actually owed its customer 
money. The Ohio State Power Company then took over 
the property of the Sandusky River Power Company 
and secured a 17,000,000 kw.-hr. a vear minimum con- 


t 


complete in itself, with all its auxiliaries and battery 
of boilers. The arrangement provides for three 6250 
kva. units and two batteries of two 750-hp. boilers each. 
This sectionalizing of the station layout reduces the 
matter of future expansion to the addition of another 
24-ft. section on both the turbine and boiler rooms for 
the installation of another complete unit. The layout 
may perhaps be characterized as a cne-floor level sta- 
tion, as the boiler room, turbine room and switchboard 
room are all on the same level with only the high-ten- 
sion switching and protecting apparatus above this 
level. The only electrical equipment below this is the 
4000 /66,000-volt water-cooled transformers and station 
power and lighting transformers. The switchboard 
with all control circuits leading from it and the 4000- 
volt oil switches are on this main floor at the most 
convenient location for observation and immediate ac- 
cessibility below this switchboard section of the station 





FIG. 1—-TURBO-GENERATORS RATED AT 6250 KVA. IN FREMONT (OHIO) STATION, OF OHIO STATE POWER COMPANY 


tract with the Lake Shore Electric Railway Company 
and an 8,000,000 kw.-hr. a year minimum contract with 
the Ohio Light & Power Company. The construction 
of a modern steam plant was planned large enough to 
carry the load and supply all energy required over and 
above the amount the hydraulic plant would develop. 
The new plant was designed as a 60-cycle station and 
new 60-cycle generators decided on for the water power 
station. 


GENERAL PLAN OF LAYOUT 


The entire station is laid out so that a section through 
every 24 ft. of its length represents a generating plant 


and the high-tension oil switches, lightning arresters, 
etc., directly above, as shown in an accompanying 
illustration. 


BOILER ROOM AND COAL HANDLING 


The boilers are installed on both sides of a central 
firing aisle, opposite units forming a battery of two for 
each turbine. Each pair of boilers on the same side of 
the aisle is connected to the same stack. The stacks 
are constructed of reinforced concrete and mounted on 
steel supports above the boilers. This arrangement was 
adopted on account of the possibility it offered of 
placing the stacks most advantageously with reference 
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to the path of the gases directly into the bottom of the 
stacks, without sacrificing considerable space in the 
boiler room. While a heavier steel structure was re- 
quired for this plan, a saving in first cost and operating 
expense was shown over the usual scheme of building 
the stacks from the ground up and enlarging the boiler 
room to provide the necessary additional space, or over- 
placing the stacks behind the boiler room and installing 
the long breeching. The plan makes a very compact 
boiler plant and has necessitated a minimum property 
purchase for the ultimate plant. The stacks are 104 
ft. high above the steel supports and have an internal 
diameter at the bottom of 10 ft. 4 in., which tapers to 
8 ft. 6 in. at the top. Babcock & Wilcox boilers are 
installed rated at 750 hp. each, and operated at 250 lb. 
pressure with 125 deg. superheat, each unit having 
7629 sq. ft. of heating surface. The boilers are equipped 
with especially designed stokers built by the Jones 
Underfeed Stoker Company with four retorts for each 
furnace, the latter being 16 ft. wide. The boilers can 
be operated considerably above rated capacity. 

The coal-handling equipment comprises a Pawling & 
Harnischfeger monorail system extending out from the 
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boiler-room firing aisle on steel structures over a con- 
crete storage pit. Coal is taken in the 1.5-ton bucket 
hoist directly from the cars or from the storage pit, 
carried over the monorail and dumped in the overhead 
bunkers in the boiler room, and from there is spouted 
to the various stoker hoppers. The ashes are dropped 
into hoppers beneath the furnaces and drawn into 27 
cu. ft. capacity cars which run on an industrial track 
in the basement and dump into the ash storage bin 
just outside the plant. They are transferred from here 
to the coal cars by means of the monorail bucket hoist. 


TURBINE ROOM AND AUXILIARY EQUIPMENT 


The use of combination condensate, air and circulat- 
ing pumps in one unit made possible the complete in- 
stallation of the turbine auxiliaries within the space 
available under each turbo-generator unit. Separate 
exciter units on the turbine-room floor have been 
avoided by the independent operation of the direct-con- 
nected exciters. Further to safeguard operation, an 
Illinois Engineering Company’s automatic stop valve is 
placed in the steam main just above the throttle and 
so arranged that if the vacuum on the condenser is lost 
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for any reason this valve cuts off the steam supply and 
automatically shuts down the turbine. The generating 
units are 6250-kva., 3600-r.p.m., three-phase, 60-cycle, 
4000-volt, four-wire grounded neutral Allis-Chalmers 
turbo-generators with the individual exciters mounted 
on the generator shaft. They are set across the turbine 
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FIG. 3—LAYOUT OF CIRCUITS IN FREMONT STATION 


room and served by a 25-ton, three-motor traveling 
crane. 

The unit idea of the power-house layout was also 
followed in the selection and installation of the auxil- 
iary equipment. A boiler feed pump and Hoppes feed- 
water heater are furnished for each of the two batteries 
of boilers, and a Clarage Fan Company’s forced-draft 
fan for each boiler. A house-service pump, condenser 
and condenser auxiliaries, etc., are installed for each 
turbine. The combined condensate, air and circulating 
pump units are turbine driven and also the boiler feed 
pump. These turbines are identical in speed and size, 
but equipped with different ratio reduction gears to 
serve their respective requirements. The house pumps 
and soft and raw water pumps, however, are motor 
driven. One Bartlett & Graves water softener and 
purifier plant is located in the basement under the boiler 
room. In the raw-water intake a Chain Belt Company’s 
traveling screen is installed which travels at normal 
speed of 4!% ft. a minute. Means are provided, how- 
ever, for increasing this to approximately 9 ft. a 
minute. 





FIG, 4—OIL SWITCHES ON TURBINE 
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The steam supply lines for the turbines driving the 
condenser auxiliaries are tapped into the main supply 
to their respective turbines just above the throttle. 
There is also a steam connection between the feed-water 
heaters and the turbines, so that in case the pressure 
in the heaters builds up, due to badly fluctuating load 
or any cause, a regulating valve opens and this pressure 
is taken back into the low pressure stages of the tur- 
bine and utilized. 

The condenser water is taken from the bottom of the 
tunnel under the transformer room and drawn through 
18-in. lap-welded pipe to the condenser and discharged 
directly back into the discharge tunnel in a circuit 
which is short and direct. The condensers and auxil- 
iary pumps were furnished by the Wheeler Condenser 
& Engineering Company. 


ELECTRICAL CONNECTIONS 


The main bus in the station is divided by disconnect- 
ing switches into three sections so that any unit may 
be operated independently of the others if desired. In 
addition to this main bus, there is an auxiliary bus 
and also an auxiliary feeder to make possible the inter- 
connection of the system in various ways. If it is 
necessary to work on the switches or instruments of 
any particular feeder in the 4000-volt local distribution 
system, this feeder can be energized from the auxiliary 
bus through the auxiliary feeder. The latter is 
equipped with an oil switch and disconnecting switches 
and complete instrument equipment with capacity large 
enough to take care of any two outgoing feeders. The 
bus arrangement also makes possible the supply of 
energy to any feeder from any generator and the paral- 
leling or isolation of any generator. A small oil switch 
is provided in the neutral of each generator so that 
the neutral energy may be supplied from any other 
generator. 

All the buses and heavy power leads are of copper 
tubing mounted on post-type busbar supports, and with 
busbar spacers placed about every 4 ft. to prevent dis- 
placement or distortion of buses due to the magnetic 
stresses under short circuit. The sixteen oil-switch 
compartments are constructed of 4-in. concrete with 
transite board partitions 1 in. thick. These oil-switch 
cells serve the purpose also of providing a fireproof 


ROOM FLOOR LEVEL AND COMPARTMENT FOR CURRENT AND POTENTIAL TRANSFORMERS 
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compartment for the potential and current transform- 
ers, which are mounted in the same compartment with 
their respective oil-switch poles. The advantages 
claimed for this layout are as follows: The whole unit 
—oil switch, disconnecting switch and current and po- 
tential transformers—is placed altogether to make a 
handy and accessible arrangement. Less space is re- 
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so that the present peak load on the station can be car- 
ried by two of the three main units. 

Energy for the remote control switching system is 
supplied by a battery of fifty-five E-9 cells furnished 
by the Electric Storage Battery Company. These are 
charged by a 2-kw. motor-generator set which is kept 
floating on the line with the rate of charging adjusted 





FIGS. 5 AND 6—UNDERFEED STOKERS AND CONDENSER AND AUXILIARIES FOR ONE TURBINE UNIT 


quired and the installation cost is reduced. Type C-1 
Westinghouse oil switches are used in this connection, 
and lend themselves well to this compact construction. 
The busbar supports, disconnecting switches and the 
like were furnished by the Electrical Engineers Equip- 
ment Company. 

The outgoing lines at present include three 4000-volt, 
300 to 500-amp. feeders for the Fremont distribution 
system, and one 4000-volt, 500-amp. tie feeder for the 
exchange of energy between the hydroelectric plant and 
the steam plant. There is also a connection from the 
4000-volt bus and auxiliary bus, through a bank of four 
4000/66,000-volt transformers which supply two out- 
going high-tension feeders delivering energy to the 
distribution system of the Ohio Light and Power Com- 
pany serving Fostoria, Tiffin, etc. These four water- 
cooled, 1250-kva., single-phase transfcrmers are so con- 
nected that the spare unit can be switched in place of 
any other without disturbing any permanent connec- 
tions. 

The switchboard controlling these various feeders 
consists of twelve panels of black natural slate and one 
swinging bracket. The meters are the 7-in. Westing- 
house dead-beat type. The watt-hour meters are 
mounted on the back of the board 5 ft. above the floor 
so that a man does not have to stoop to read them. 
The board is also equipped with a curve drawing volt- 
meter and a curve-drawing frequency meter. There is 
one Tirrill regulator panel, three generator panels, two 
two-circuit, 66,000-volt feeder panels, one two-circuit 
transformer panel, three two-circuit, 4000-volt feeder 
panels, one auxiliaries panel and one station panel. The 
Tirrill regulator is designed for individual exciter con- 
trol, as the exciters are not operated in parallel. This 
was a matter of completely isolating each exciter from 
the others to avoid the possibility of shutdown when 
both units are operated in parallel and to avoid throw- 
ing the total load on any one when the other fails. This 
necessitated the installation of a complete spare unit 


to be practically equal to the energy consumption of 
the indicating lamps on the switchboard. 

This station was designed and the general construc- 
tion contract was handled by Woodmansee & Davidson, 
consulting engineers of Chicago. 


Compound for Use in Rebuilding Dry 
Batteries 


The war in Europe has caused a scarcity of various 
articles once available in large quantities, and much 
effort and ingenuity have been made by all the warring 
nations toward finding substitutes for one thing and 
another. It had been the custom abroad until almost a 
year ago to use wheat or rye flour for thickening the 
electrolyte of dry batteries, but since there is now 
rather a scarcity of these cereals attention has been 
turned to other substances. Of these kieselguhr, water- 
glass, gelatine, starch, sawdust and glass-wool seem to 
have proved satisfactory. One of these products, or an 
admixture of several of them, is used as the base or 
binder. For the electrolyte proper is used well-pow- 
dered salammoniac, calcium acetate, zinc chloride and 
thin refined glycerine in the proportion of about equal 
parts of salammoniac and the calcium acetate, 80 grams 
of each, 40 grams of the zinc chloride and 10 grams of 
glycerine. The mixture is stirred energetically after 
being covered with distilled water at a temperature of 
40 deg. C. and until all solid matter is dissolved and 
thoroughly mixed in one concentrated solution, which 
is then allowed to be taken up by the binder, forming 
a paste which is then applied between the plates of the 
cell or battery to form the electrolyte. The whole is 
inclosed in a casing of paraffine fitted with vents for 
the escapement of gas. The addition of equal parts of 
calcium acetate and salammoniac is said to make a very 
satisfactory mixture, one which has high conductivity 
and does not crystallize, nor is it hygroscopic. 
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Motor Service in Constructing Grain Elevator 


Hauling Sand and Gravel Cars, Unloading and Distributing Contents, Mixing and Distrib- 
uting Concrete, Hoisting and Pumping Applications, Also Electrical 
Layout and Performance Data 


ANY labor and time-saving applications of elec- 
M tzicits which should be of interest to building 

contractors and central stations seeking new 
business have been employed in constructing a 10,000,- 
000-bushel concrete grain elevator on the Calumet River, 
near Chicago. Involving as it does the pouring of 85,000 
yd. of concrete, probably the most extensive concreting 
system ever utilized has been employed. Aside from 
indicating numerous methods of using motors in con- 
struction work this plant is remarkable in that it is 
operated entirely by electricity—a feature which has 
permitted considerable flexibility, economy and despatch 
in operations. 

The installation has called for the construction of 223 
tanks in three groups. One group is adjacent to the 
river and consists of tanks 22 ft. 6 in. in diameter by 
105 ft. high. Another group contains 104 tanks of the 
same dimensions, while the third consists of ninety-five 
15-ft. tanks, which are erected on top of the work 
house and extend to the same height as the other tanks. 
Ultimately seventy-eight tanks will be added to the 
central group, making 301 in all. These structures con- 
stitute the Calumet Terminal Elevator of the Chicago & 
Northwestern Railway, and are being constructed from 
the plans of the John F. Metcalf Company, engineers, 
by the Witherspoon-Englar Company and Grant Smith 
Company, joint contractors. When the elevators are 
completed they will be electrically operated from an 
isolated power plant and the installation will comprise 
some novel features in the way of special equipment and 
wiring. During construction work, however, energy is 
being furnished by the Commonwealth Edison Company 
under its limited form of contract. 

The concreting plant, which comprises a system of 
belt conveyors that obviate the handling by hand of all 
materials except the cement, is shown quite fully in 


5-hp. induction motor and discharges onto a second 
24-in. belt, driven by a 30-hp. motor, which conveys the 
material up an incline and dumps it into storage bins 
having a capacity of 1000 yd. of sand and 1800 yd. of 
gravel. The latter conveyor is 300 ft. long and runs over 
a traveling tripper, which deposits the material in the 
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FIG, 2—-TEMPORARY LAMP-CIRCUIT WIRING CARRIED ON 
STUDDING OVER TANKS 


particular bins desired. Beneath the storage bins, 
where there is a hopper every 6 ft., runs a third con- 
veyor, which delivers material to a long inclined belt 
(Fig. 3D), which in turn discharges into a hopper in the 
center one of the three towers. From this hopper mate- 
rial is delivered to belts running to hoppers in the two 
end towers or to a concrete mixer at the foot of the 
middle hoist tower. 

The understorage bin belt, which is 216 ft. long, and 
the incline belt, which is 120 ft. long, are driven by 
15-hp. motors, and the lateral distributing belts, one 
192 ft. and the other 187 ft. long, are operated by 10-hp. 
motors. Each of the three concrete mixers is driven 
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FIG. 1—ARRANGEMENTS TO USE ELECTRIC SERVICE DURING CONSTRUCTION OF GRAIN ELEVATOR 


i—Substation for construction service. B—Switch controlling all belt conveyor motors. C 


lighting circuits. 


the illustrations of Fig. 3. The cars of sand and gravel 
are hauled onto the dumping platform by a single-drum 
hoist (Fig. 3A), which is driven by a 20-hp. slip-ring 
motor. Running beneath the hoppers is a 24-in. belt 
conveyor, which permits unloading three “battleship” 
type cars at a time, this being found necessary since 
emptying one car at a time could not supply the material 
ag fast as it was used. The conveyor is driven by a 


Main control board for all power and 


by a 20-hp. motor. Single-drum, l-yd. concrete bucket 
hoists are installed at each tower and each is driven 
by a 90-hp. motor capable of raising the bucket at the 
rate of 400 ft. per minute. When material has to be 
hoisted 140 ft., lifting, dumping and returning is ac- 
complished in forty-six seconds, the mixer operations 
being timed so that a batch of concrete is ready and 
waiting on each return of the hoist bucket. In addition 
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to the concrete hoists there is a double-drum hoist 
driven by a 35-hp. motor on one of the towers for hoist- 
ing lumber and miscellaneous equipment. 


TYPES OF MOTORS AND CONTROL 


One of the principal features of the electrical installa- 
tion is the use of Wagner BW starterless-type, three- 
phase induction motors on all belt conveyors, thus mak- 
ing it possible to control them through a bank of simple 
three-blade knife switches centrally located. In Fig. 1C 
are shown the knife switches which give the central 
hoist engineer complete control of the entire concreting 
system. Concentrating the control of all parts of the 
system has contributed considerably to the flexibility of 
operation and has permitted marked economies. All 
of the hoist motors are of the slip-ring, variable-speed 
type, and are controlled by compression-type resistance 
elements giving a wide selection of speeds. Among 
other applications in which the type Wagner BW 
motors are used are the following: A 10-hp. motor driv- 
ing a three-stage, 200-gal.-per-minute pump and auto- 
matically controlled by a pressure switch in the water 
system at the mixer plant; a 10-hp. motor driving ma- 
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with a 1000-amp., three-blade switch and branches into 
three feeder circuits, one for each mixer plant. Three 
350,000-cire. mil cables supply the central plant, three 
cables of the same size the east plant, and three No. 4/0 


RELATION OF ENERGY CONSUMPTION AND MAXIMUM 
DEMAND TO CONCRETE POURED 





Maximum Kilowatt-Hour Consumption 











Month Cubic Yard Demand Lighting Power 
SOR, coon ais oe hae 588 68 75 2,672 
MN suri ea sess 426 89 142 7,768 
BOD icerk sc cca ee RS 9,913 77 124 6,474 
WUE. daca keieewes »,441 77 16 6,809 
INE 655 so Sac 19,854 114 4,265 22,880 
September ...... 7,866 70 1,970 13,280 
NE ace ptesalee 49,088 6,592 59,883 
ER. DEN DOOR 665 5 olds kA % Od ae SERN Coie 66,475 kw.-hr. 
Kilowatt-hour per yard of concrete............... 1.354 
Average earned rate for energy consumption...... 2.843 cents 


Cost energy per yard Of concrete. ......ccccccccee 3.849 cents 


cables the west plant. These are carried on a tempo- 
rary wooden pole line. The main switchboard as well 
as each of the three mixer and hoist plants are fused 
simply for protection against abnormal overloads. The 
main board is equipped with power and lighting meters 
and a contact-making clock meter recording the demand 
by half-hour periods. 


FIG. 3—EXAMPLES OF MOTOR OPERATED EQUIPMENT USED IN CONSTRUCTING LARGE GRAIN ELEVATOR 


A—Apparatus for hauling sand and gravel car onto dumping platform. 


conveyor. 


chines in the carpenter shop; a 3-hp. motor in the ma- 
chine shop, and a 5-hp. motor, temporarily connected to 
a 60-gal.-per-minute pump, which is supplying water to 
the system while the main pump is being repaired. 
The total connected motor ivad is 518 hp. and the 
energy consumption during six months of the construc- 
tion work is indicated in the accompanying table. 
Power for operating the construction equipment is 
furnished as 12,000-volt, three-phase energy, the voltage 
being stepped down through the substation shown in 
Fig. 1A to 230 volts for local distribution. Three 100-kw. 
delta-connected, single-phase transformers care for the 
motor demands and a 50-kw. transformer energizes the 
110-220-volt, three-wire lighting system. The main 
control board shown in Fig. 1C is inclosed in the shelter 
seen on the ground at the far end of the substation in 
Fig. 1A. The main 230-volt power circuit is connected 


C—lInclined belt conveyor which conveys material from dumping bins to storage bins. 
that dumps on inclined belt leading to tower distributing conveyors. 


B—Dumping platform under which is motor-operated 


D—Conveyor from storage bins 


Construction work on the storage tanks was carried 
on twenty-two hours of each day, which accounts for 
the very large energy consumption for lighting in those 
months when extensive pouring was done. Since the 
elevation of each group of tanks was raised simultan- 
eously, it requires about 600 lamps to light the area 
occupied by the 104 tanks and the other points of 
activity about the plant. Most of the lamps used were 
60-watt units. The wires supplying those on the ele- 
vator itself were carried on temporary studding fastened 
to the pouring platform, with brackets and knob con- 
struction as shown in Fig. 2. 

The electrical layout was made jointly by Louis 
Falzer, electrical engineer of the Thomas Elevator Oper- 
ating Company, and Cecil Hodgson, electrical engineer 
of the Witherspoon-Englar Company. J. K. Thompson 
was superintendent of the work for the contractors. 
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Plant Arrangements that Permit Continuous 
Production Flow 


How Supervision of Electrical Equipment Covering 2,000,000 Sq. Ft. of Space Is Vested in 
Six Men; How Apparatus and Control Is Standardized, and Provisions Made for 
Assuring Continuous Operation in Crane Company’s New Chicago Plant 


By H. S. STEWART 


Electrical Engineer Crane Company, Chicago, Ill. 


novel example of how equipment can be arranged 

and controlled to insure uninterrupted operation 
and permit a continuous flow of material through the 
successive production processes. Owing to the type of 
control used the workmen need have no training in 
starting motors and may thus devote their entire time 
to productive operations. Another feature of the in- 
stallation is the extremely low maintenance expense in- 
volved. This is due in part to centralizing the super- 
vision of all electrical equipment, which includes 10,000 
hp. in motors distributed over 2,000,000 sq. ft. of area 
in six men. Standardizing equipment and methods of 
installing it has also aided in holding down this expense, 
since it permits carrying less spare parts in stock and 
simplifies diagnosing and remedying troubles. It is in- 
teresting to point out that purchased energy is used ex- 
clusively for operating this plant, the Crane Company 
believing in specializing in manufacturing and not ex- 


"Tx Crane Company’s new plant at Chicago is a 


tending its field to include another specialized industry 
—the generation of electricity. 

As outlined on page 921 of the April 22 issue of the 
ELECTRICAL WORLD special consideration has been given 
at this plant to securing more than one source of energy 
supply and to providing a distribution system that 
would allow for extensions to the plant. The substa- 
tions have been located approximately in the center of 
each group of buildings. Energy is delivered to each 
of these at 12,000 volts and stepped down to 220 volts 
by transformers whose secondaries are delta connected 
with the middle point of one phase grounded. Reliabil- 
ity of service is increased by having two banks of trans- 
formers at each substation, either of which can carry 
the entire load. They are connected to separate buses 
but are normally operated in parallel so there would be 
no interruption to service if one bank was cut out of 
service, which is done automatically in case of faulty 
operation. Continuous operation is still further assured 





FIG. 1—CONTROL FEATURES OF MOTOR INSTALLATIONS THAT HAVE AIDED IN SPEEDING UP PRODUCTION IN CRANE PLANT 


A—tTypical production unit in nipple shop of Crane Company’s Chicago plant showing totally inclosed 
mounted on columns. These switches are provided with overload and low voltage protective features, have all wiring inclosed and 
are provided with conduit terminals. They are standard for all induction motors of 7.5 hp. and over in this plant. Each motor has a 
separate conduit line back to a control-board in @ sectionalized switchboard room. Such a control-board is shown in B. The plant 
has six such departmental rooms where there is a three-coil circuit breaker for each motor in a particular section. This breaker may 
trip out and be replaced by the attendant before the motor stops rotating. In C is shown a reversibie drive for a special tapping ma- 
chine. The arrangement provides two speeds, 450 r.p.m. forward and 900 r.p.m. reverse. A solenoid brake mounted on the motor 
shaft gives quick stops and extreme accuracy of depth of the drilled hole. The automatic control panel is shown at the left. A battery 
of these machines have been in operation over a year, reversing four times a minute, eight hours a day, without repairs. D—In 
special cases it was desirable to operate motors from a distance. This is accomplished by push button control shown in E connected 
to automatic control panels shown in D. These panels are installed in a departmental switchboard room and automatically handle the 
starting conditions of the motors which may be otherwise operated by unskilled labor. F'—This view shows motor-driven exhausters 
which collect dust from tumbling machines in the foundry. The switch at the left is standard for motors of 7.5 hp. The oil switches 
at the right over the drum controllers are used as line switches in series with the controllers for operating each of the variable speed 
motors on the ceiling, which are rated at 35 hp. This is a standard variable speed motor installation for the plant. 


safety-first, motor switches 
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by running the feeders to each motor in separate con- 
duits. Thus a fault on one circuit will not affect an- 
other, as often happens where several taps are made on 
each feeder. Since interruptions to plant operations 
would cause considerable loss due to reduction in out- 
put, fuses have been omitted from all motor circuits 
and centrally-grouped circuit breakers used instead. In 
case of an overload the switchboard attendant receives 
both red-light and gong signals and is thereby often 
enabled to restore the circuit breaker before the motor 
stops or the workman even knows of the interruption. 

Where motors which require gradual acceleration are 
used remote control switches have been provided to per- 
mit the plant workmen to start or stop the motors by 
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simply pushing a button. The automatic contactors 
which these button switches control are centrally 
grouped like the circuit breakers so they are under the 
supervision of the department switchboard attendant. 
Other motors, except those rated below 7.5 hp., are con- 
trolled by compensators having overload and no-voltage 
trip coils. The wiring to these switches is totally in- 
closed, being run in conduit. As a rule the compensa- 
tors are mounted on columns near the motors they con- 
trol. To facilitate identifying the control apparatus for 
each motor a painted label shows the location and 
number of the motor. For instance D3-S-350 refers to 
motor No. 350 on second floor of building D.. 
Practically every operation from winding the tower 





AUTOMATIC CONTROL FOR CRANE AND SPECIAL MACHINES OPERATED BY STANDARD MOTORS IN CRANE PLANT 








G—In the pipe stock room of the Crane plant a 5-ton, 90-ft. crane is operated without hooks—electromagnets do the lifting and 
are energized by a 3.5-kw. motor-generator set installed on the crane. H—-An inclosed bridge type of motor used on the crane is 
shown in H mounted above the cab. This motor is rated at 30 hp., equipped with solenoid brake and controlled by the automatic pan- 
els shown at the right. Each of the three crane motors is provided with limit switch contacts, making it impossible for the operator to 
damage the crane through carelessness. As an additional protection one main line and three individual circuit breakers are in- 
stalled in the cab as shown in J. In the plating room duplicate motor generator sets installed on the ceiling are shown in J. The 
machine illustrated in K is operated by a 0.5-hp. motor and turns down nuts on flange bolts at the rate of 100 per minute. The 
monorail crane in L supplies coal to a heating plant at the rate of 200 tons per day and is handled by one man. This crane is rated 
at 3 tons and is operated by four motors. The special milling machine in M requires six motors shown mounted on the ceiling. The 
starting switches at the left are standard for induction motors in the plant of 7.5 hp. and under. 
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clock to driving the most intricate tool is performed by 
electricity. By using this motive power, production 
speeds have been permitted which were previously un- 
known. Castings are dumped from the molds red hot 
and are conveyed, tumbled, sorted and delivered to the 
various machinery sections by electric trains operating 
at speeds up to 15 miles per hour. In the meantime, 
the sand has been removed, sifted, cooled and tempered 
and the scrap elevated and redeposited in a continuous- 
pouring furnace. Dust falling from the rotating tum- 
blers is gathered by motor-driven exhausters at a coct 
which makes the dust a profitable by-product when sold 
to fertilizer manufacturers. The exhausters are driven 
by the two 35-hp. slip ring motors shown in Fig. 1, the 
speed being regulated by the drum-type controllers 
shown below the oil switches. This control equipment 
is typical of that employed for slip-ring motors of 25 
hp. and up while the switch on the left is standard for 
75-hp. motors. 

Separating iron and brass filings is also performed by 
electricity. This is done by a rotating electro-magnet 
which separates the mixed filings into two piles, han- 
dling about one ton per hour. A 2-hp. motor rotates 
the sorting machine. Coal for the steam-heating plant 
is handled at the rate of 200 tons a day by a four-mo- 
tor 3-ton Shepard monorail crane operated by one man. 
One set of two motors moves the trolley in and out of 
the building, the third motor operates the hoist, and 
the remaining motor opens and closes the clamshell 
bucket. To prevent interruptions in the electroplating 
department, duplicate motor generators have been pro- 
vided. These are mounted on the ceiling and controlled 
by apparatus attached to nearby columns. Two years’ 
satisfactory operation with this arrangement speaks 
well for the suitability of the location of this equipment. 

One example of the way in which the plant produc- 
tion has been “speeded up” is the arrangement for re- 
versing the tapping machines at twice the working 
speed, permitting a 25 per cent increase in production. 
The motor driving each machine is a two-speed alter- 
nating-current unit which operates 450 r.p.m. running 
forward and 900 r.p.m. reverse. A _ solenoid brake 
mounted on the motor shaft permits quick stops, there- 
by insuring extreme accuracy as to depth of hole drilled. 
The motor and automatic control apparatus used with 
one of these machines is shown in Fig. 1. A battery 
of these machines has been reversing four times a min- 
ute, eight hours a day, for over a year without requir- 
ing repairs of any kind on the electrical equipment. 

A method of arranging six motors to drive a special 
milling machine is shown in Fig. 2. These units are 
attached to the ceiling over the machine and are con- 
trolled by the starting switches mounted on the angle- 
iron frame work at the left. 

In the pipe warehouse is an interesting crane 
equipped with electro magnets instead of hooks. These 
are employed to do all the transporting and are ener- 
gized by a 3.5-kw. motor-generator mounted on the 
crane. Three inclosed motors operate the crane, each 
being controlled by automatic contactors actuated by a 
master switch in the crane cage. Limit switches pre- 
vent over-running the motors. For additional protec- 
tion one main-line and three individual circuit break- 
ers are installed in the cage. Fabroil gears and pin- 
ions are used on all the cranes and on many motors 
throughout the plant. 

To improve the power factor and thereby permit 
using the minimum allowable size cable a 600-kva. syn- 
chronous condenser will be installed in the new section 
of the plant. The arrangement will permit a net sav- 
ing of $4,000 in cable investment. About 86 miles of 
cable is now installed. Suburban and lead-covered 
cable is used for underground circuits, while varnished 


ELECTRICAL WORLD 


1289 


cambric wire inclosed in metal conduit is employed for 
interior work. 

Aside from the applications mentioned electricity is 
being used for operating a floor scrubber, driving a 
flexible shaft to turn down nuts, heating at inaccessible 
points, controlling water level in foundry tanks, oper- 
ating a grinder used by the core-box repair man, pre- 
paring glue, and driving wood-working machines. 

All squirrel-cage motors are General Electric type 
K.T. Those rated at 7.5 hp. and less are con- 
trolled by CR-1031 switches, while H-5 compensators 
with overload relays arranged for conduit wiring are 
used for motors rated at 7.5 hp. to 25 hp. Fractional 
horsepower motors are of the repulsion induction 
single-phase type. K-5 solenoid operated switches are 
used for underground low-tension feeders; K-12 oil 
switches for incoming line 12,000-volt service; and 
K-20 oil switches for slip ring motors 25 hp. and larger. 
All of the electrical apparatus belonging to the Crane 
Company was furnished by the General Electric Com- 
pany, the installation being supervised by the writer. 


Wattmeter Correcting for Transformation 
Losses 


A singular type of wattmeter that enables one to 
measure the high-tension input from the low-tension 
output side is the work of an Austro-Hungarian in- 
ventor, Gino Campos of Milan, Italy. Ordinarily watt- 
meters are designed to indicate the input or output in 
situ by connecting the voltage and current coils to 
determine the watt factors at the point of measure- 
ment. However, by the disclosure made in patent No. 
1,201,996 it becomes possible to measure the total input 
on the high-tension side of a transformer by merely 
connecting the wattmeter to the low-tension side of 4 
transformer. In other words, the wattmeter auto 


Low lension High lension 
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DIAGRAM OF CIRCUIT CONNECTIONS 


matically corrects for the transformer losses. This 
ingenious result is accomplished by simply compensat- 
ing the voltage and current coils of the dynamometer 
by means of additional turns whose fields are propor- 
tional to the current and voltage respectively of the 
low-tension side. Because the copper losses of trans- 
formation are proportional to the square of the current, 
and the iron losses are substantially proportional to 
the square of the voltage, it is seen that such compen- 
sated winding can suitably add to the deflection reading 
of the wattmeter to make it measure both the low- 
tension output and the watts lost in the transformation 
of power. 


Keeping Trial Irons from Coming Back 


Of the 5000 electric irons sold by the central station 
at Youngstown, Ohio, last year only three came back. 
The men in the sales department believe the company’s 
policy of requiring customers to return irons them- 
selves, is responsible for this enviable record. The irons 
are put out on fifteen days’ free trial and if customers 
ask for terms the payment is spread over two or three 
months. While it might be thought that many irons 
would be lost through this method, the records show 
that the money for only four irons out of the 5000 could 
not be collected. The people who had accepted these four 
irons on trial moved out of town before the first pay- 
ment was due. 
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Theory and Operation of Split-Phase Magnet—III 


Vector Relations for a Paiticular Form of Split-Phase Magnet, Its Holding Pull 
and Operating Conditions During the Starting Period 


By F. HYMANS 


N the sections of this article that have appeared in 
[tte Nov. 18, and Dec. 16, 1916, issues of the ELEC- 

TRICAL WORLD, the derivation of the vector diagram 
for split-phase magnet action was presented and a dis- 
cussion of conditions which apply to a particular con- 
struction of magnet. In what follows here the holding 
pull and starting features are taken up. 

As already shown in the previous section of this ar- 
ticle (page 1194, Dec. 16 issue) no appreciable error is 
made when it is assumed that ) = « of Figs. 8 and 9. 
Then ZOAD = 90 deg. + « and ZADC = 180 deg. 

These conditions are assumed in Fig. 10a, on which 
considerations are now based, wherein angles and vectors 
correspond to actual test results. With ZOAD = 90 
deg. + «a, and since 7GOC = a, the center of the locus 
circle will be the intersection of the perpendicular A,M, 
bisecting OC, with the direction of OG, the vector of 
the open secondary exciting current. 

It will be shown in Section IV that the best conditions 
occur when the secondary resistance is so proportioned 
that the point A becomes the intersection of the per- 
pendicular MA, with the locus circle. Since then A,O = 
A,C, OAC becomes an isosceles triangle, so that 


/COA = 180 — ZOAC __ 180 — (90 -!- a) otitis a 
2 2 2 
2cos COA % 
2 cos (45— x) 


- ? 


4 cos(40 ~ = (9) 
2 


Substituting in 9 for 9 from 1, and for 9 , from 8, 
we obtain 


ri — 
ae 
4n, cos G — +) (10) 
2 
Further in the isosceles triangle OAC, os, = CD + DA, 


? 


4cos (4 — ¥) 


tuting for » from 1, CD from 6 and DA from 7, after 
replacing in 7 9 by a, we obtain 


Npie 


and hence by 9 = CD+ DA. Substi- 


te = 
” (11) 
n, (4Lwn,'i cos «a 4- e) cos( 45 - = 
Eliminating i, between 10 and 11, we derive 
weil bo ‘amie cos a + >) (12) 
4ny i 


On a magnet with n, = 325; n, = 15; i = 0.934; « 
= 10° — 20; L = 7 X 10°, an emf. of 161.8 V ata 
frequency of 60 cycles (w = 120x) was impressed. The 
secondary resistance was adjusted to produce the best 
holding pull, and it was found by actual measurement 
that r = 0.65 and i, = 3.78 A. From 11 and 12, how- 
ever, we calculate i, = 3.58 A and r = 0.68, showing an 
excellent agreement, particularly since the rheostat used 
in the secondary could only be adjusted in steps. 


The primary current ip = OF is the resultant of the 
open secondary exciting current i and the vector GF = 
Nzgis/2n, (see equation 2). Since GF is parallel to OU, 
and therefore perpendicular to OA, it is easily found that 
therefore perpendicular to OA, it is easily found that 
ZOGF = 135 + «/2. For the sake of clearness these 
conditions are exaggeratedly shown in Fig. 10b, from 
which we derive 


2 Mehe\*® .' an Mele; @ 
_— y(z:.) +P— cos( 135 +4) (18) 


For i = 0.934 A, 2 = 10° — 20’, and i, = 3.58 A as 
calculated from 11, n, = 325, and n, = 15, we find from 
13, ip = 0.999 A. By actual measurement i, = 1.0 A- 





IV—HOLDING PULL OF THE SPLIT-PHASE MAGNET 


The holding pull of the split-phase magnet is the load 
which the magnet can sustain without chatter. It is, 
of course, equal to the smallest instantaneous pull which 
the stationary part of the magnet exercises on the 
hinged part. It will be denoted by P;, and will be meas- 
ured at a point centrally between B, and B,; that is, at 
a lever b from the fulcrum (Fig. 7). If we have in 
general a certain number of fluxes, of which the maxi- 
mum values are ga, 9», 9c, etc., and when the angles of 





us 4 


FIGS. 10A AND 10B—VECTOR DIAGRAMS OF RELATIONS BASED 
UPON TEST RESULTS 


lead or lag in respect to a certain datum line are Bz, 8», 
8., etc. the instantaneous value of each of the fluxes will 
appear in the general form ®, = 9a sin (wt + 8), where 
t is the time. If further qa, qv, , etc., are the pole 
areas for each of these fluxes, the resultant of the in- 
stantaneous magnetic pull will be expressed by 


10° F 
F ? 


eh ee ee 
7313 sin’ (wt + 6.) Ib 

which can be written 

2 10° Oa 

SX 72s, 


10° 5 Qa 10° Pa 
“er > qe 14.426 > (2wt + 28,) 
The first part of the right hand member of the above 
equation requires merely algebraic addition of given 
quantities, while the second part is the vector addition 
of quantities of double frequency and double lead or 
lag, which may be obtained by means of the ordinary 
graphical process. The minimum value of F which we 


F {1 -— cos (2wt + 28.) ] 
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so obtain is the holding pull. We can apply the above 
to the split-phase magnet for each position of the point 
A on the locus circle and so determine in which position 
of A the greatest holding pull occurs. The process is, 
however, laborious and does not show the influence of 
the various quantities. A strict mathematical treat- 





FIG. 11—SPLIT-PHASE MAGNET SHOWN IN STARTING POSITION 


ment, on the other hand, offers no especial difficulties, 
but does not result in a formula sufficiently simple for 
practical purposes. A very close approximation may be 
had as follows: We have already observed that phase 
and magnitude of the fluxes 9, and 9,, at the poles A, 
and A,, as well as of the fluxes 9p, and op, at B, and B,, 
are such that their resultant is always the total flux 9 
linking with the primary (Fig. 10a). The nearer the 
point A is to C, the nearer are angles COE and COD, 
and also the angles COB and COA alike, and the nearer 
will it be true that the least instantaneous pull is exer- 
cised on the hinged arm of the magnet at the instant 
when the instantaneous value of 9g is zero. At such in- 
stances, however, the pull due to the fluxes 9, and 9,, 
may for all practical purposes be neglected, as these 
fluxes are never materially out of phase with 9». We 
shall, consequently, only have to consider the pulls due 
to the fluxes 9p, and 9p, at the poles B, and B, When 
we select OH in Fig. 10a for the datum line, and define 


Speed 








FIG. 12—ACTION WHEN 


MAGNET IS CLOSED 


the instantaneous values to be the projection of the 
vectors on the axis OT, the instantaneous value of 9 
will be zero when its vector coincides with the datum 
line as in Fig. 10a. At this instant the instantaneous 
values of 9p, and 9p, will be the projection of OA and 
OB on OT, and will be numerically equal to AA, and 
BB, respectively, each of which being perpendicular to 
OH. Moreover, since AC = CB, AA, = BB,, and when 
Q (in square inches) is the pole area of B, as well as of 
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B,, the total magnetic pull P,, will be expressed by 
10° : ee ‘ 
Pr — 72i3sq A“: of BB, ) — 7.213Q AA, lbs. (1) 


and will act at a point centrally between B, and B, ata 
lever b from the fulcrum of the hinged arm. The force 
P, will be greatest when AA, is largest, which evidently 
is the case when the point A is the intersection of the 
locus circle with MA,, the perpendicular to OH at a point 

OC 9 


A, for which OA, er 


> (see section paragraph 3). Further, in Fig. 10a 


, whence ZCOA = 45 — 


AA, = OA, tan COA = OA, tan (45 — +) 


2 
- a. a 9 /1—sina 
= —-tan{ 45 — — } = — 
4 ( 2 ) 4Vi-+sina 
, e10°\/2 _ eld’y2 /l— sina 
CRs we find AA, = “hee O54 ane 


Substituting for AA in 1, we obtain 
oe 10°e* 1—sin«a (2) 
~ 28.852n,°o9'Q 1+ sina 


Referring again to Fig. 10a, AA, is also numerically 
equal to the projection of CA on OT, and is therefore 
also the instantaneous value of CA at the instant when 
the instantaneous value of 9 is zero. But CA is the re- 
sultant of the small vector CD and the vector DA = 4g,. 
The holding pull is therefore mostly all due to the sec- 
ondary leakage flux 9,, and its reluctance should there- 
fore be made as small as possible. This requires that 
the slot for the secondary be made narrow and centrally 
with the core. In addition the abutting cores at B, and 
B, should be scraped to a perfect fit. It should be noted 
that (1) is derived on the supposition that the flux 9, is 
uniformly distributed over the pole areas B, and B,. 
This is not exactly the case, as it is clear that a line of 
force which closes right around the slot has a considera- 
bly shorter path than, for instance, the line which has 
been marked 9, in Fig. 7. It can be shown that the 
distribution of 9, over the width w of the poles B, and 
B, occurs approximately according to a rectangular 
hyperbola with the greatest density at the edges of the 
slot. Nevertheless, (2) is in substantial accord with tests. 
With Q = 1.625 sq. in.; nm» = 325; « = 10°—20; e 
= 161.8 at a frequency of 60 cycles, we find from 2 


P 10° « 161.8’ 
"~ 28.852 X 325° X 120° & x & 1.625 

1 — sin 10° — 20’ 

1+ sin 10° — 20’ 

By tests P, was found to be 28.5 lb. It will also be 

noted that P, as expressed by equation 2 is independent 

of the number of secondary turns. This is, of course, 

quite natural; an increase in the number of secondary 

turns will proportionally increase the secondary induced 

emf., but the number of induced volts per turn remains 
the same. 


Py 


= 25.9 lb. 


V—CONDITIONS AT THE START AND THE STARTING PULL 
OF THE SPLIT-PHASE MAGNET 


In Fig. 11 the magnet is shown in the starting posi- 
tion with a considerable air gap at the poles. It will be 
seen that most of the flux 9, now closes through the air 
without linking with the hinged core. So far as the pull 
is concerned this flux is practically without effect. For 
the calculation of the starting pull we have, therefore, 
only to contend with a flux 9, at A, as well as at B,, and 
with the flux 9,, at A, as well as at B,. Owing to the. 
very small phase displacements (particularly under 
starting conditions) of these fluxes with OC (Fig. 
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10a), the magnet will act for all practical purposes as 


a purely single-phase magnet with a flux OC = 5 


passing through each of the four poles. On this basis 
our further calculations will be based. In order to de- 
rive an equation for the starting pull, it will be neces- 
sary that we consider the motion of the hinged arm 
when the primary is excited. As the motion is of sec- 
ondary importance in these considerations, we shall 
choose the initial conditions as simple as possible, and 
shall assume that the primary is closed at the instant 
when the instantaneous value of ¢ is zero and that the 
movable arm of the magnet is at rest in the position of 
Fig. 11, but free to swing in either direction. The in- 
stantaneous value of OC will, under these conditions, 


be expressed by 3 sin wt, and will cause at each of 


the poles a force f determined by 
fis glO'sin’wt  ¢°10°'(1 — cos 2wt) ib 
. 4X7.218Q 8x 7.218Q , 

The forces exerted at the poles A, and A, combine to a 
resultant 2f, whose point of application will lie at a 
distance a from the fulcrum. Similarly there will be a 
resultant pull 2f acting centrally between the poles B 
and B, at a distance b from the fulcrum. Reduced to 


the latter point the resultant of all magnetic forces 
acting on the hinged arm will be expressed by 
2af .. 2(a+b), 
Ch on ae 
Substituting for f, 
p — (2 +5) 9°10" (1 — cos 2ut) 
4 7.213bQ 
and hence 
(a + b) 9710" (1) 
2 X 7.213bQ 
If P, is the load on the hinged arm, m the mass and v 
the speed in feet per second, all reduced to the point b, 
we have 


F mee a 


dv 
F—P,= mar 
Substituting for F, 
(a+ b)¢°10"(1 — cos 2ut) ae dv 
4X 7.2138bQ iii ai 
and integrating 
(a+b)o10" , ) t 
{ax 721380 . es 
+S) 900 sin 2wt = v (2) 


~ 8X 7.213mabQ 
J (a+ 6) 9710" 
"\ 4X 7.213bQ 
By plotting as in Fig. 12, the speed v against time, 
( (a+ b) 9°10 a d t 
t 4X 7.213bQ ; jm 
above will be the straight line a, and the quantity 

! b) 9710" 

io trneorg 2wt the harmonic b. The speed v 
is the sum of a and 3b, and is represented by c. At first 
the speed is alternately negative and positive, showing 
that the hinged arm of the magnet alternately drops 
back and moves forward. After a certain lapse of time, 
(a+ b)¢710" 
4 7.213bQ 
the speed goes no longer through zero and the magnet 
rapidly closes. For 


P,= 


When P the magnet will always pull in. 


the quantity in equation 2 


depending on how much smaller P, is than 


(a + b)¢9710" 


4X 7.213bQ (3) 
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we have by equation 2 
(a+ b)¢°10" 

~ 8X 7.213mHbQ 

The speed is now only a harmonic; the magnet arm 
will vibrate with a period of double the frequency of 
the impressed emf., but will not close. The force P, as 
expressed by 3 is the starting pull at a point centrally 
between B, and B,. The magnet will start and close 
against any load smaller than P;, and the smaller the 
difference between starting pull and load the longer 
will it require for the magnet to close and the less will 
be the slam at the instant of closing. 


,= sin 2wt 


maw 


F ‘ 
From equations 1 and 3 we obtain P, = —_* showing 


that the starting pull corresponds to one-half the maxi- 
mum instantaneous pull. Substituting for 9 in 3, we 
have, 
(a+ b)e*10° ; 
Ps = 74 496bQn, 0" P* (4) 
Comparing the starting pull as expressed by equation 
4 with the holding pull as in equation 2 of section IV, 
we have 


b 1—sin 2 
~ 2(a+b) 14+sin 2 
showing that the greatest holding pull of the ordinary 
split-phase magnet is only a fraction of the starting pull. 
For the magnet of Fig. 7, with a = 4”; b = Th”; e = 
161.8V; Q = 1.625; n, = 325, and w = 120, we obtain 
from equation 4: P, = 112.9 lb. against a calculated hold- 
ing pull of 25.9 lb. The design of a split-phase magnet 
must consequently be based on the holding pull. Neces- 
sarily the starting pull will be greatly in excess of what 
is needed so that these magnets close with great violence. 
The greatest instantaneous pull at the start being 
twice the starting pull, we obtain for the above example 
F mar = 225.8 lb., showing that for a comparatively small 
holding pull of only 25.9 lb. the magnet has to sustain 
considerable forces, requiring a very substantial con- 
struction of frame and core. 


(5) 
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GRAPHICAL DESIGN OF 
DIRECT CURRENT BUSBARS 


Charts for Determining Proper Current Densities and 
for Comparing the Suitability of Copper and Steel 
Where Mechanical Strength Is a Consideration 


BY B. B. HOOD 


Assistant to Superintendent 
U. S. Metals Refining Company, Chrome, N. J 


When it is necessary to install large amounts of 
copper to transmit electrical energy special con- 
sideration should be given to the interest on in- 
vestment, rate of amortization and cost of power lost, 
so that the most economical cross-section can be de- 
termined. Since for direct-current conductors the in- 
terest and amortization vary directly as the size of the 
conductors and the power loss inversely, the sum of 
these quantities will be a minimum when the interest 
plus amortization equals the value of the power lost. 
Other conditions which have to be taken into account, 
however, to obtain the most economical installation are 
the conductivity of the conductor metal and temperature 
which it is permitted to attain. With so many condi- 
tions involved it is usually a laborious task to determine 
the most economical current density to use. Chart I 
has been devised to simplify this operation and elimi- 
nate the necessity of using any tables or making any 
calculations. 
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For example, assume that a cop- 
per busbar having a conductivity 
of 93 per cent (Matthiessen’s 
Standard) is permitted to attain a 
temperature of 38 deg. C., and that 
copper costs 30 cents a pound. This 
cost of copper should be the com- 
plete installation cost, including 
labor, supports, insulators, etc., re- 
duced to cents per pound basis. 
Then with interest plus amortiza- 
tion at 14 per cent and energy 
costing $40 per’ kilowatt-year, 
proceed as follows: Starting in 
the left-hand rectangle, follow the 
line marked with the permissible 
temperature (38) until it inter- 
sects the diagonal line (93) repre- 
senting the conductivity. Next 
multiply the cost of copper per 
pound (30) by the sum of the inter- 
est and amortization (14), giving 
420, and follow the diagonal line 
marked with this value until it in- 
tersects the line drawn parallel to 
the side of the chart from the first 


point of intersection men- 
tioned. Then continue per- 
pendicular to this line until 
meeting the line marked with 
the cost of energy per kilo- 
watt-year (40). From this 
intersection trace parallel to 
the diagonal lines of the chart 
to the current-density curve. 
Below or above this point, de- 
pending where the curve is in- 
tersected, will be found the 
proper current density (665). 

Another use for this chart 
is the determining of the 
yearly loss caused by operat- 
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CHART I—-PROPER CURRENT DENSITY FOR COPPER BUSBARS OR CONDUCTORS 


r busbar having a conductivity of 93 per cent ( Matthiessen’ 


Interest + amortization of investment = 14 per cent, 


per poynd, 


Cost of copper:= 80 cents 


¢. 
Proper current density = 655 amp. per square inch 


$48.00 per kilowatt-year, 


s Standard) to be operated at an average temp?rature of 38 deg. 


Cost of current 


Example :—Coppe 
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Chart II Copper vs Stee] Conductors 
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Cost of Operation being equal to 













4 of the same Cross Section Area eo Interest on and Amortization of the 
Showing the relations between, Cost of Copper, es Investment. Plus the Value of the 
Cost of Steel, Rate of Interest and Amortization, O fie Power Lost, Knowing Four of the 
Cost of Power Transmitted, and Current Density, 2 a os ae Five Factors the other one can be 
when Copper Conductors = Steel Conductors in / Kr gt ee determined from the Chart. 
Cost of Operation, Vf i ee 
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of the energy lost was 
equal to this value, the 
cost of energy lost in the case under consideration 
would be (900 -— 655)* * $6,300 = $11,890, since the 
power loss varies as the square of current. This 
makes a total yearly charge of $18,190, but makes 
no allowance for the increased temperature of the con- 
ductors which would result when carrying larger cur- 
rents and affect the conductivity and energy loss. If 
the installation were made for 655 amp. per square inch, 
there would be (900 — 655) 150,000 = 206,200 Ib. 
of copper installed. This would carry an interest, 
amortization and power loss charge of $17,320. Con- 
sequently the yearly loss with the installation under 
consideration is $870. 

Sometimes a copper conductor or busbar whose size 
is determined as aforementioned is required to support 
a weight greater than its dimensions will permit, for 
instance, a cathode in an electrolytic refining plant. In 
such a case it may be advisable to consider steel, pro- 
vided there are no conditions that prohibit its use. 
From a conductivity standpoint it can be determined 
whether steel can compete with copper by using Chart 
II, in which conductors of copper and steel having the 
same cross-section area are compared. 


For example, assume that a current density of 248 
amp. per square inch will exist in steel or copper of the 
dimensions required for mechanical reasons, that inter- 
est plus amortization amounts to 12.5 per cent, that 
energy costs 0.33 cents per kilowatt-hour, and that cop- 
per costs 24.5 cents per pound. Then the price at which 
steel can compete with copper will be found as follows: 
Find where the lines indicating the rate of interest 
(12.5) and cost of power (33) intersect, then continue 
along diagonal line to adjacent chart border, at which 
point-continue vertically until the diagonal line marked 
with current density (248) is met. From this point 
trace horizontally to the edge of the chart, then along 
diagonal to the chart on left. At this point trace hori- 
zontally again until meeting the diagonal line marked 
with the cost of copper (24.5). Under this point of 
intersection is the price (6.5) at which steel can com- 
pete with copper. 

This situation exists to a very large extent because 
a lower current density is used than would be proper if 
the conditions upon which the Chart I is figured were 
all that were considered, instead of bringing in the 
question of strength. 
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OUTFIT FOR CABLE SPLICERS 


Features of Cable Splicers’ Tools and Construction 
Details of Compound Kettles and Solder Pots 
Developed by New York Companies 


In conjunction with the New York Edison Company 
the United Electric Light & Power Company has devel- 
oped a kit of cable splicers’ tools which embodies some 
of the latest ideas on this equipment. Improved designs 
of compound kettles, solder pots and furnaces have also 
been adopted. Most of the equipment employed is shown 
in Fig. 1. Under working conditions the tool kits are 
stacked on the curb nearest the manhole and the furnace 
shield turned with the opening toward the manhole. 
A list of the tools is tabulated herewith. Part of the 
tools are insulated with vulcanized rubber or have wood 
nandles so they may be used in working on “live” con- 
ductors. It may be pointed out that the tools are tested 
monthly and kept in working condition. The splicers 
are required to sign for the tools. 

Some of the more interesting tools are shown in 
detail in Fig. 2. The safety hook A has a peculiarly 
shaped hook on its lower end, which when hooked into 
the bail of a solder pot or tool pan will not unhook 
accidentally. This hook is attached to the lowering 
or hoisting line by sister hooks. Tools B and C are for 
lining up the corresponding conductors of three con- 
ductor cables that have to be joined. The link joining 
the jaws of tool C is permanently secured in a slot 
in one jaw, but can be disengaged from the other jaw 
so the jaws may be placed around conductors in in- 
accessible places. The hack saw E has a seasoned hard- 
wood handle so it may be used on energized cables. 
Stripping knife F’, screw driver G, pliers H, paper insula- 
tion cutters J and K, and wire cutter J are provided with 
vulcanized rubber handles. The insulation cutters are 
really pliers which have been equipped with cutting 





FIG. 1—EQUIPMENT USED BY NEW YORK CABLE SPLICERS 


On the extreme left of the illustration are the furnace, com- 
pound kettle and furnace windshield. At the lower right hand 
corner of the shield are the solder pot and a ladle. Farther to the 
right arranged in the order named are the safety gasoline tank, 
testing equipment kit, tool kit (with some equipment displayed on 
top and in front), manhole guard and danger signal, ventilating 
curtain and furnace cabinet. . Back of the testing kit may be seen 
the hooks for removing manhole covers. 


edges. The latter are so placed and shaped that they 
will just cut through the insulation and will not injure 
the conductors. Insulation cutter K is for cutting the 
belts of three conductor cables and cutter J for cutting 
the insulation around each conductor. Tool M is a wood 
device for belling the ends of joint sleeves. Soldering 
iron L has a wood handle. The handle of ladle D is 





FIG. 2—SOME CABLE SPLICERS’ TOOLS 


wrapped with oiled cambric so the heat conveyed up the 
handle from the solder will not burn the splicer’s hand. 
Tool B, which is a conductor bender, is made of fiber. 


LIST OF TOOLS USED BY CABLE SPLICERS 
One furnace 
Two ladles, 4-in. 
One pot hook 


One safety oil can, 3-gal. 
Two wiping cloths, 3-in. 
Two wiping cloths, 4-in. 


One pot rope Two wiping cloths, 6-in 
One conduline kettle One rule, 2 ft. 
One test lamp One looking glass, small 
One catch pan One small funnel 
One catch pan with hook One chipping knife, small 
One hacksaw frame, 12-in. (not One tarpaulin 

insulated ) One ladder 

ne wood hack saw frame, 8-in. One disk signal 
One soldering iron and handle One bender 
One chipping knife (large) One star drill, 0.5-in 
One pair gas pliers, 12-in. One cold chisel, 0.5-in 
One pair armour cutters Two subway hooks 
One riveting hammer, No. 1 One windshield 
One ball peen hammer, No. 4/0 One solder pot 
One saucepan One canvas ventilating shield 
One turnbuckle with guard rail One pair cutting pliers 
One rasp One screwdriver, small 
One file One metal furnace box 
One shave hook One metal tool box 
One dresser One paper knife 
One screwdriver (large) One pair rubber gloves 
One lead saw One pair canvas gloves 


In Fig. 3 are shown close-by views of the compound 
kettle, furnace, solder pot, exploring set and drip pan 
The compound kettle, which is made of welded sheet 
metal, is constructed so that heat is applied on all sides 
as well as around the spout, and the cover is so designed 
that gases may escape but water cannot enter. Both 
of these features have been provided by making the 
kettle, cover and spout with double walls, the outer of 
which is perforated near the mouth of the spout and 
also around the cover, so heated gases can circulate be- 
tween the walls and escape through the holes. The 
inner wall of the cover contains a hole for the escape of 
gases driven out of the kettle. Rain cannot get in 
this hole, however, since the outer wall covers the hole, 
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vents being provided around the rim. This construc- 
tion permits using light-weight material that has little 
heat-storing capacity, since the gas jacket insures uni- 
form heating of compound and prevents its cooling in 
the spout while being poured. The kettle is provided 
with a wood handle, so it may be handled without re- 
ceiving a burn. A figure 8 loop is attached to the mid- 





FIG. 3—COMPOUND KETTLE, FURNACE, SOLDER POT, TESTING 
DEVICE AND DRIP PAN 


dle of the handle for fastening it to a safety hook when 
lowering or hoisting it with a line. When the kettle 
is set on the furnace the outer walls fit snugly around 
the upper part of the furnace. Enough space is pro- 
vided in the upper compartment of the furnace so a 
solder pot may be set therein and heated while the 
compound kettle is being heated. 

The solder pot embodies a new feature, that of hav- 
ing a tapered recess in the bottom which grips the 
solder when it is solid so it cannot be dropped out of 
the pot. The inward extending rim around the top of 
the pot prevents the solder slopping out when molten. 
A loop is provided in the bail, to which the safety hook 
can be fastened when raising or lowering the pot. 

The exploring set is used for determining whether a 
cable is energized or not, preparatory to working on it. 
The device consists of a semi-circular iron core on which 
is wound numerous turns of fine wire, the ends of 
which are connected by flexible cord to a telephone 
receiver. When the core is laid over an energized alter- 
nating-current cable a buzz can be heard in the receiver. 
This device is also used for locating faults in conjunc- 
tion with high frequency impulses sent out from a test- 
ing set at one end of the cable being investigated. 


A Motor Trouble Traced to an Open Field 
Circuit in Controller 
BY R. L. HERVEY 


Recently an electric motor that had been working 
every day for approximately ten years suddenly started 
flashing at the commutator and blowing its fuses. The 
conditions first noticed was the grooved and pitted com- 
mutator. As the supply of fuses had been exhausted by 
the elevator operator, the repair man took the armature 
out to turn the commutator and repair the worn bearing 
on the pulley end. This bearing was of the rigid one- 
piece white-brass type. The motor had to be in opera- 
tion by the following morning, and did not reach the 
repair shop until just before the regular evening clos- 
ing time, so that the repair man wanted to make the 
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quickest job possible. This was done by boring the 
bearing to about 0.25 in. diameter larger than the shaft 
and putting in a babbitt lining. In the hurry the bear- 
ing was not chucked exactly true while boring it to size, 
so that there was a binding of the shaft when the motor 
was reassembled. This was easily remedied by scraping 
the babbit. 

After turning the commutator, the armature was 
tested for ground and short-circuit. It was found in 
good condition and the causes of the burning looked for 
elsewhere. This could be best done by trying the motor 
assembled with the belt off. To make the test, the re- 
pairman stood by the motor, one man at the main line 
switch with instructions to open the switch in case of 
any trouble, while a third man operated the elevator con- 
troller. As soon as the controller was turned to the 
running position the armature started off at an ex- 
cessive speed and sparked badly. This action seemed 
to indicate an open shunt field circuit. An inspection 
was made, and the field wire from the controller to the 
motor was found broken close to the controller terminal 
and held so close to the terminal that it appeared to be 
continuous until given a pull. With the proper connec- 
tion the trouble was removed. 


Safeguarding a Machine Shop 
Motor Switch 


When individual-drive motors are employed it is usu- 
ally advisable to install the control switch within con- 
venient reach of the operator. This is particularly true 
in machine shops, where 
the operators have to 
start and stop machines 
frequently, as otherwise 
considerable time will be 
wasted in non-productive 
movements. 

In such places unpro- 
tected knife switches can 
hardly be used without 
exposing persons to un- 
necessary danger, how- 
ever, because accidental 
contact is especially lia- 
ble to be made therewith 
in handling loose pieces 
of metal. When price pro- 
hibits the use of inclosed 
switches, knife-switches 
may be used if suitably 
protected with guards. 
One method of doing this 
is shown herewith, the 
switch being mounted on 
a drill-press post: Access 
to each side of the switch 
is prevented by barriers 
screwed to the switch base 
while the front is guarded 
by two curved bars at- 
tached to cross braces. This arrangement allows con- 
nections to be made as usual and does not hinder the 
operation of the switch as the handle protrudes through 
the guard. Since the service circuits were installed on 
the ceiling, connections with the switch were run 
through a conduit drop, the lower end of which is 
equipped with a condulet. The illustration represents 
an installation in the Springfield (Mass.) central sta- 
tion company’s service building where 440-volt alter- 
nating-current motors are used. 


PROTECTED SWITCH INSTALLED 
ON DRILL PRESS 





DECEMBER 30, 1916 


DISTRIBUTION DEPARTMENT 
STOCKROOM METHODS 


How One Central Station Company Has Arranged 
to Issue Stock to Its Construction Men so They 
Will Not Be Delayed in Starting Work 


Distribution foremen can avoid considerable confusion 
when “getting out” their linemen in the morning, and 
can complete more work in a given time, by storing and 
issuing stock systematically. How one central station 
company has equipped its storeroom and arranged for 
issuing stock after giving this matter serious consider- 
ation is outlined in what follows: 

Working stock—that is, material which is required 
on practically all jobs—is stored on the stock-issuing 
floor adjacent to the wagon-loading platform and assist- 
ant line foreman’s office. Bulkier and less-used ma- 
terials are stored on other floors which are conveniently 
reached by elevator. Sheet-metal bins with removable 
shelves and partitions are employed to hold the smaller 
articles carried in the working stock. The bins are 
arranged back to back in rows which are two tiers high. 
As occasion arises to keep more stock partitions can 
be removed or additional tiers can be placed on top of 
those now installed and roller ladders employed to 
reach them. Each compartment is labeled with an em- 
bossed aluminum strip describing the contents of the 
bin and its number. Being held in grooves on the front 
of the bins, these labels can be easily replaced with 
others which can be made on a metal embossing machine 
installed in the building. Stock is stacked in the com- 
partments so that the minimum amount of space is 
occupied and so inventories may be easily taken. 

Wire cannot be conveniently stored in the bins, and 
hence reels containing the most-used sizes are supported 
on an inclined steel frame near the loading platform. 
In front of the reels is a vertical steel frame support- 
rollers over which the wire can be drawn in lengths 
suitable for any jobs. A measuring device which can 
be moved along the front of the frame is used to deter- 
mine the amount of wire taken off any of the reels. 
Sometimes whole reels of wire are issued to the line- 
men when the amount of wire to be used is indefinite. 
The difference between the weight of the reel when 
issued and when returned indicates the amount to be 
charged to that particular construction gang. Although 
a platform weighing scale is installed in the stockroom, 
materials up to 1000 lb. in weight are generally weighed 
on a direct-reading machine which does not require set- 
ting of weights and therefore effectively prevents miscal- 
culations. 

Transformers, cable reels, etc., are stored in the 
basement. From 3500 kw. to 4000 kw. in transformers 
rated from 5 kw. to 150 kw. are kept in stock. The units 
are arranged in groups, the type, rating, etc., of which 
are indicated in black lettering on white panels sus- 
pended from the ceiling. The contents of cable reels 
are similarly indicated. 

Along the ceiling of the basement is a trolley crane 
which can be used to transport heavy articles from place 
to place or to the elevator. For moving the larger trans- 
formers a new scheme is being developed. Each unit 
is provided with its individual wooden-frame platform. 
When the unit is to be moved a one-man truck will be 
employed, the platform being raised by a high-ratio 
lever and rolled along the floor. 

To avoid the use of jacks when taking short lengths 
of cable off the reels stored in the building each reel 
will be supported on top of and between two rollers 
resting on a low platform. The rollers will be provided 
with bearings which will reduce friction to a minimum 
so that the cables can be easily revolved. With this 
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equipment the reels can be placed close together, thereby 
saving space and facilitating the removal of cable. 

Spades, guy rods, metal cross-arms, tree molding, etc., 
are supported horizontally on metal racks made of angle 
irons. At present transformer oil is stored in the base- 
ment in the original tanks. It is the intention of the 
company, however, to provide means for drawing off 
oil on the loading platform. In the basement below a 
trap door in the loading platform is a metal bin for re- 
ceiving scrap metal. This is sorted according to the 
material and stored in other metal bins until sold. 

On an upper floor are stored lamps, fans, glass globes, 
carbons, etc. The lamps are left in the cartons, which 
are arranged according to the rating of the units they 
contain. Sheet-metal shelves resting on angle-iron 
frames are employed to support the glass globes, which 
are stored unwrapped and arranged side by side. Wire 
stock, street-lamp pedestals, insulators, wooden cross- 
arms, pins, etc., are stored on the top floor. The pins 
are kept in burlap sacks until used; cross-arms are 
stacked like lumber according to their size, and wire 
is stored on reels. Scrap wire as brought in from a job 
is piled in one corner of this floor. During rainy days 
when linemen cannot work they are employed to sort 
the wire, reeling up that which is serviceable and cut- 
ting up the rest for tie wires. The men are also em- 
ployed to fit up cross-arms with pins, thus eliminating 
the need of special labor for such purposes. 


Wrapping Tile-Duct Joints 
BY C. A. DALRYMPLE 


Since the joints of tile duct usually butt together 
and do not lap, some protection should be provided to 
prevent cement or obstructions of any kind getting into 
the duct. This is usually accomplished by wrapping the 
joints with burlap, muslin, cheese cloth or tar paper 
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TILE-DUCT JOINT COVERED WITH PLASTIC WRAPPER 


and securing it in place with mortar. An eastern com- 
pany however, is using a plastic wrapper which is both 
adhesive and water-proof. These properties make it 
more effective when applied, and being obtainable in 
any width the wrapper does not require as much cut- 
ting as the previously mentioned joint-covering ma- 
terials. 

The wrapper consists of a compound-treated twine 
base and comes on reels carrying 150 yd. Four stock 
widths—3 in., 3.5 in., 4 in., and 5 in. are made, but, 
other widths can be obtained if desired. For single 
ducts, 3 in. or 3.5 in. wrapper is advisable, for two, 
three and four-duct conduit, 4 in. wrapper, and for 6 
and 9-duct lines 5-in. wrapper is recommended. To 
save time and expense in using the wrapper the night 
watchman can be instructed to cut it in the proper 
lengths for use the next morning. It is then applied 
to the joint as indicated in the accompanying sketch, 
being pulled tight and lapped over. The particular 
wrapper used by the company referred to is made by 
B. S. Barnard, 50 Church Street, New York. 
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Curb Standards Employed for Close-Range 
Flood-Lighting of Building 


A flood-lighting installation recently put in service 
in Seattle, Wash., involves the adaptation of street- 


lighting standards to a double use. In addition to 
carrying lamps for street lighting, each standard is 
surmounted by a tungsten lamp with a reflector ad- 
justed to throw the rays upward, giving a flood-light- 
ing effect on the building facade. The building on 
which this plan was put into effect is the new six-story 
structure of the Times Publishing Company at Stew- 
art and Fourth Streets, Seattle. 

On account of the narrow sidewalk the standards 
could be set with centers only 8 ft. from the building, 
but by inclining the reflectors upward at a sharp angle 
the desired effect was obtained. The standards, which 
are 15 ft. high, are the Union Metallic Standard Com- 
pany’s No. 1469 on which the usual 16-in. ball was 
replaced by a special mounting. The mounting de- 
signed especially for this service consists of a Pacific 
States Electric Company socket No. 622 with a BEL- 
500 reflector covered with a 16-in. clear glass hem- 
isphere to exclude water and dust. The standards are 
spaced 20 ft. apart and twenty-five of them were re- 
quired to light up all four sides of the rectagonal 
structure. 

As first installed, the standards were equipped with 
a 1000-watt unit on top and six 25-watt clear glass 
Mazda lamps below. After trial it was considered bet- 
ter to substitute a 750-watt unit on top and six 50- 
watt Mazdas below. Additional lighting along the top 
of the building facade is secured by the use of 220 





THIS BUILDING IS FLOOD-LIGHTED FROM STANDARDS WHICH 
ALSO SUPPORT THE CURB ORNAMENTAL LAMPS 


~ COMMERCIAL AND BUSINESS POLICY 


A Department of Plans and Methods for Widening the Application of Electricity 
and for Extending Electric Service 
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THE TOP OF THE BUILDING FACADE IS LIGHTED WITH 100-WATT 
TYPE C LAMPS. ALONG THE CURB 15-FT. STANDARDS CARRY 
THE COMBINATION OF STREET AND FLOOD-LAMPS 


100-watt Type C Mazda lamps mounted behind frosted 
glass bowls under the coping of the structure. The 
building finish is of rose-colored terra-cotta. 


ELECTRICITY IN THE OIL FIELDS 


Long-Hour Central Station Loads Offered by Well 
Pumping, Pipe-line Pumping and Oil Heating 


“Up until the present year central station men in 
almost every oil field, except in California, have been 
‘asleep at the switch’ as regards the possibilities of 
deriving revenue from oil-well business.” In these 
words Charles A. Stanley, industrial engineer for the 
Kansas Gas & Electric Company of Wichita, expressed 
his viewpoint on the use of electricity in oil fields before 
the Kansas Public Service Association. 

Two Kansas oil fields, the E] Dorado and the Augusta 
fields, said Mr. Stanley, contain 950 producing wells. 
From these two fields alone the possible business for 
central stations has been estimated as follows: 





Kw.-hr. 

Wells Hp. Yearly 

Deep-well pumping.............. 600 15,000 1,500,000 
Shallow-well pumping........... 350 500 100,000 
IN RIN ce tds. fe ain, oie be ele tate 500 1,000,000 
Utne TTT eas ck ooo 508 0 Os 1,000 2,000,000 
ORE rere ee rT eee 2,000 1,000,000 
SNUG. is lata se dries wre ah aete nw ahaa 950 19,000 5,600,000 


Well pumping operates at about 20 per cent load 
factor. Water pumping and pipe-line pumping, if 
properly installed, will give about 90 per cent load 
factor. The oil heating is necessary for about four 
months in the year, and then operates at about 60 per 
cent load factor. 


Water pumping in the oil fields is very profitable 
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business. Each well requires about 150 bbl. of water 
daily during the process of drilling. For this service 
a pump is generally installed on the river bank and the 
water is pumped, in some cases, 6 or 7 miles to the 
leased area, where ten to twenty rigs may be drilling. 
The El Dorado field has seven water-pumping equip- 
ments operating electrically. One case is cited herewith 
to show the comparative cost of steam and electricity 
for this work. Two different lease owners had water- 
pumping equipments on the bank of the Walnut River 
with the pumps less than 50 ft. apart. One was a 








steam pump and boiler outfit using oil for fuel. The 
other was a centrifugal electrically operated set. The 
cost of operation per month follows: 
STEAM EQUIPMENT 
Investment, $1,400, 10 per cent depreciation............... $11.70 
Pees Car GE OE Oe DON iwiekecc MWe Bait aRewec eawicens 180.00 
pT Ee eee rere ere eee er 180.00 
ee | OEE re NT eer ee Ty eee CPST Pe fe eee Pr eee $371.70 
ELECTRIC EQUIPMENT 
Investment, $450, 10 per cent depreciation................ $3.80 
pS rrr ree err oe er cee re eee ee ree eee eee ee 71.00 
Ree COERPEIE BE MIG ose. ko bik o'5e0 beak Ce eeccess 7.50 
UE chk BS aes ena a Ce ae Ee oan i es Boned ecs was ara . $82.30 


At present the Kansas Gas & Electric Company has 
103 hp. in water pumping in the El Dorado field. Some 
of the installations are very interesting. One motor is 
in the crotch of a tree 20 ft. above the pump, another is 
located on two poles 20 ft. above ground. This is neces- 
sary to get the motors above the high-water stage. 

Pipe-line pumping is another very desirable business. 
Some of the installations pump against a head of 900 
bbl., and inasmuch as the oil is being pumped from the 
field continuously the load factor is very good. But all 
of this business is difficult to get. It is sometimes diffi- 
cult even to see that the business exists. For example, 
a certain engineer was sent into the El Dorado field last 
year to investigate and report on conditions. He re- 
ported practically no business obtainable, due to the 
fact that all oil wells produced a certain amount of cas- 
ing head gas which was used in gas engines to handle 
all power requirements. Furthermore, he found nearly 
all the operators opposed to electric drive, due to their 
lack of experience in this particular line. 

The opposition to electric drive by some of the oper- 
ators is real opposition. A certain lease in the El 
Dorado field, for instance, was owned by a banker who 
had been persuaded to use motors. The superintendent 
of this lease, upon learning that motors were to be used, 
went to the banker’s office and turned in his resigna- 
tion, claiming that electric motors would not pump oil 
and he did not propose to be present to witness the 
entire failure of the field. But in California nearly 
every field along the power lines is operated electrically, 
and if electricity can be successfully used in California 
fields it can be sold in Kansas or in any other fields. 


Better Lighting for Cincinnati’s Big Stores 


With warm weather, which is the open season for 
displacing gas arcs in Cincinnati, now past, the com- 
mercial department of the Union Gas & Electric Com- 
pany is working on better store lighting. Salesmen in 
their territories are observing lighting conditions on 
customers’ premises and are suggesting names to com- 
prise a prospect list. A letter like the one at the top of 
the page is being sent to the list. 

It is planned that the Mr. Thompson mentioned in 
the letter, who is a representative of a manufacturing 
company, will call upon merchants who are interested 
in improving their lighting and will talk “better light- 
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Dec. 1, 1916. 
Gentlemen :— 

With a desire to render the best possible service to the mer- 
chants of Cincinnati, we beg to announce that we have secured, 
for a limited time only, the services of Mr. W. H. Thompson, a 
recognized expert on store lighting. 

Our purpose is to offer the services of Mr. Thompson without 
expense to you to make suggestions or lay out complete plans for 
a better lighting system for your establishment. 

You will agree that a well lighted store attracts trade. Good 
lighting costs no more than poor lighting. Mr, Thompson can 
assist you in improving the lighting of your store and we want you 
to feel free to call upon him for suggestions. As his services will, 
no doubt, be in great demand for the limited time he will be in 
Cincinnati, we suggest making an appointment. Phone Main 167. 

Yours very truly, 
THE UNION GAS & ELECTRIC COMPANY, 
H. J. Hoover, 
Commercial Manager. 


ing” in terms that the merchants can comprehend. It 
will not be his aim to sell goods. If the merchant is 
sufficiently interested to ask for specific suggestions 
for improvements, as it is expected he will be when he 
has heard what good lighting can accomplish, Mr. 
Thompson will agree to make a layout or draft sug- 
gestions to fit the case. Then, in co-operation with the 
sales department, a direct effort will be made to sell 
the merchant whatever he needs to make his store light- 
ing efficient and effective. 





“Distinctive Service with Unfailing Courtesy” 


The Rome (N. Y.) Gas, Electric Light & Power Com- 
pany believes in training its employees to work with 
the public. It has had copies of the creed shown below 
attractively printed in two colors for distribution. The 
signature of the superintendent to all company an- 
nouncements is a part of the company’s policy to em- 
phasize personality in its public relations. 


ESSENTIALS 
TO THE SUCCESS OF 


THE ROME GAS, ELECTRIC LIGHT & POWER CO. 


An Organization devoted to furnishing Distinctive Service with Unfailing Courtesy 


The Same Being a Brief Code Evolved for the Benefit of Ourselves and 
Now Done Into Print for General Distribution at the Request of Our Many 
Friends—And for the Good of the Order 


Absolute and Unfailing Good-Cheer on the Part 
of All Who Labor Here. 


lf You Can Not Learn to Live and Act This Pasrt—We Can Not Keep You. 


Strong Team Work. » «# « « “s 


“DISTINCTIVE SERVICE” Means « Star Team—Not « Team of Stars. 


Rare Courtesy and Instant Alertness to the Wishes 


of All Whom We Are Privileged tq Serve. 


Willingness to Do the Menial Things as Well as 
the Highest Art. 


The Ability to Keep Sweet Under All Circur- 
stances. 


The Faculty of Seeing, Anticipating and Efficiently 
Doing Those Unusual and Ofttimes Little Things that 
Mark This as 


A PLACE OF DISTINCTIVE SERVICE 


1 Am Going to Live Up to This and—So Are the 
Rest of You. 

Now in all kindness let me say: If the Ideals ace 
too high here for any one to grasp: why quictly leave 
ws whe are in a measure able to understand. 


BERT MORTON, 
‘s Satuntnns 


MAKING FRIENDS WITH CUSTOMERS IS AN IMPORTANT PART 
OF THE PUBLIC POLICY OF THE ROME GAS, ELECTRIC LIGHT 
& POWER COMPANY. THIS IS A SAMPLE OF ITS WORK 
ALONG THIS LINE 
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A MODEL “HOME ELECTRICAL” 
IN SYRACUSE BANK LOBBY 


Nineteen Electrical Firms of Syracuse, N. Y., Co- 
operate to Set Up Six-Room Apartment in 
Local Leading Bank 


A feature of America’s Electrical Week as celebrated 
at Syracuse, N. Y., was the installation in the lobby of 
the First National Bank of a model apartment in cross- 
section, equipped electrically throughout. The electrical 
equipment started on the “front porch” with an illumi- 
nated house number, which also served as a porch light, 
and continued through to the electrical equipment of 
the laundry. This was a six-room apartment, consist- 
ing of living room, bedroom, bathroom, dining room, 
kitchen and laundry, each room being suitably furnished 
and decorated and equipped electrically. 

“A point to be emphasized,” points out M. O. Dell- 
plain, chairman of the local committee which carried 
out this novel co-operative display, “is the fact that 
we have in this city a bank whose officials are of the 
progressive business type who appreciate the value of 
advertising and who are quick to see the advantages to 
be gained by having the local celebration of America’s 
Electrical Week hooked up with their institution. They 
co-operated in every way possible, and joined in making 
the exhibit the great success which it was. The direct 
results of the celebration can only be estimated at the 
present time, but it is accepted as a fact that this 
exhibit has been the means of bringing to the minds 
of the public the great value of electrical appliances as 
Christmas presents to the housewife. It also produced 
results in showing to the small dealer the advantage of 
proper publicity and paid advertising. It has furthered 
the spirit of co-operation in the local electrical industry. 
It has been a fitting means of pyramiding the valuable 
results obtained locally through the celebration of Elec- 
trical Prosperity Week in 1915.” - 


BANK ENCOURAGES HOME-INDUSTRY EXHIBITS 


Particular attention is called to the novel conditions 
under which this exhibit was made, namely, the use of 
the lobby of the leading Syracuse bank. This bank has 
adopted the policy of allowing each Syracuse manufac- 
turer to display his goods in its lobby for one week, thus 
acquainting the Syracuse public with what the indus- 
tries of the city are doing. 

The “Home Electrical” was a slight departure in this 
respect, inasmuch as it meant the use of the lobby for 
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an exhibit in which retailers were mainly interested; 
however, the high character of the exhibit offset any 
objections which might have been taken, and everyone 
was satisfied that the exhibit during America’s Elec- 
trical Week was a boost to both the exhibitors and to 
the bank. A measure of the feeling in this connection 
can be gathered from the fact that both the bank offi- 
cials and exhibitors insisted that the exhibit was too 


All This Week---Opening 8 o’clock 
Monday evening---and then every 
day from 10 A. M. to 10 P. M. in the 
Lobby of the First National Bank 


The Home Electrical 


The most interesting and instructive exhibit 
of how to make your home more conven- 
ient, more livable, more attractive, ever 
seen in Syracuse. 


No Admission Charged 


Six Rooms are completely equipped 


with all the electrical appliances and 


devices that make any home a place 
of joyous, healthful, convenient com- 
fort. You will see here modern, inex- 
pensive things electrical installed in 


Living Room 
Dining Room 
Bed Room 
Bath Room 
Kitchen 
Laundry 


is exhibit by all 

is arranged and 

@ accompanying 

list of Syracuse Merchants for 

your entertainment and educe- 

tion. Come—and ask all the 
questions you please 


Syracuse Merchants Who 
Arranged and Financed 
The Home Electrical 
Alexander F. Jones 
Conduit-Miller Company, Inc. 
Cronin & Nye 
Crouse-Hinds Co. 
Edward Joy Co. 
Isko Refrigerating Unit 
Krause & Heil 





ONE OF THE NEWSPAPER ADS OF THE “‘HOME ELECTRICAL” IN 
THE BANK LOBBY 


Nineteen local firms co-operated in the display, which was con- 
tinued a second week in response to popular demand. Even the 
bank devoted its own advertising space to the subject of the 
electrical exhibit. 


good to take out at the end of the first week, so that it 
was continued through a second week during which it 
was inspected by many other visitors. 

The committee in charge of the Syracuse celebration, 
besides Chairman Dellplain of the Syracuse Lighting 
Company, included J. W. Bryant, Jr., Wagner Electric 
Manufacturing Company; F. L. Huber, Mohawk Elec- 
trical Supply Company; Harvey N. Smith, Conduit- 
Miller Company, and Frank W. Driscoll, Pass & Sey- 
mour, Inc. 





THE MODEL DINING ROOM AND KITCHEN OF THE “HOME ELECTRICAL” IN LOBBY OF SYRACUSE BANK 


While completely finished on one side, these rooms on the other opened into the marble-lined bank lobby, the walls and central 
pedestals of which are visible in the pictures. 
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ADVANCE IN TECHNICAL THEORY AND PRACTICE. 


Including a Digest of Important Articles Appearing in the Scientific 


INSULATING PROPERTIES OF 
TRANSFORMER OIL 


Results of an Investigation Which Show the Pre- 
dominant Importance of Keeping Insulating 
Oils Free from Dust 


N interesting experimental research on the electric 
A\ insulating properties of transformer oil, carried 

out at the Electro-Technical Laboratory of the 
Imperial Department of Communication at Tokyo, 
Japan, is the subject of a pamphlet dated Aug. 30, 1916, 
and marked “Abstract of Report No. 25, of the Third 
Section, Electro-Technical Laboratory.” The authors 
are Dr. T. Hirobe, W. Ogawa and S. Kubo. The oil 
tester consisted of a glass cylinder with a capacity of 
25 cu. in., the two electrodes being adjustable so as 
to vary the gap and permit the removal of the elec- 
trodes for polishing and cleaning. 

The chief result of the investigation is the predomi- 
nant importance which any dust in the oil exerts on the 
insulating properties. The reason is that when a voltage 
is applied to the electrodes the dust particles will ar- 
range themselves between the electrode ends so as to 
form a bridge. The importance of this became evident 
early in the investigation when it was found that the 
method of polishing the electrodes has a great effect 
on the breakdown voltage because by polishing with a 
cotton cloth one is liable to introduce cotton fibers into 
the oil. 

All the tests showed that the dielectric strength 
of oil free from injurious dust or impurities is exceed- 
ingly high, the puncturing voltage being from 87 to 
97 kilovolts per 150 mils between two sphere electrodes 
of 0.5 in. diameter, provided that the oil under question 
is of high quality. It is the injurious fibers bridging 
between the electrodes that impair seriously the insu- 
lating power of oil. These dust particles can be seen 
without any difficulty when looking through the gap 
before a strong light. 

In order to clean the vessel and the electrodes without 
introducing dust into the oil, the authors have developed 
the following method which is quoted here verbatim: 
“Immerse the electrodes which aré polished into oil in 
the containing vessel of the tester and adjust the gap as 
required. Apply a potential difference between the elec- 
trodes as high as possible for several minutes. The 
high-tension charge given thus on the electrodes is very 
effective to accumulate all the dust to the gap. Then 
wash the electrodes with the oil, take it out of the con- 
taining vessel, and after that, wash the vessel by stir- 
ring up the oil in it. This cleaning should, of course, 
be made with great care not to touch both the electrodes 
and the inner surface of the vessel. Now renew the oil 
in the vessel, put the electrodes in it as before, and then 
repeat the same operation several times. We can say 
that in an originary case the electrodes and the vessel 
become perfectly clean and free from dust if the 
cleaning process above mentioned is repeated at least 
three or four times successively and sufficient care is 
exercised.” 

The author next investigated the relation between the 
breakdown voltage and the length of the gap for dif- 
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ferent forms of electrodes. Either two spheres were 
used as electrodes, or a sphere against a disk, or two 
disks, or a needle against a disk. The lowest break- 
down voltage was obtained with the needle and disk, as 
might be expected. But contrary to expectations the 
breakdown voltage between two disks is much lower 
than between two spheres. 

The effect of the temperature of the oil on the dielec- 
tric strength was next investigated. The authors con- 
clude that while the dielectric strength of oil is fre 
quently said to increase with temperature, this increase 
is only apparent. It is not a true increase of the dielec- 
tric strength of oil proper, but is probably due to the 
fact that the hygroscopic substances such as cotton 
fibers, etc., contained in the oil are dried up by heating. 
“On the contrary, there are many reasons to believe 
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that, provided the oil under test is absolutely clean and 
dry, its dielectric strength will decrease with the in- 
crease of temperature as stated by F. W. Peck, Jr., 
1915, in his excellent paper.” 

The authors then discuss the effect of moisture in 
oil. The amount of moisture in the oil was determined 
by means of metallic sodium. Only a very small quan- 
tity of water can dissolve in oil, amounting to some- 
thing like 1/100 of 1 per cent for transformer oil, 
and if an attempt is made to mix together an appreciable 
amount of water with oil a large part of water will 
always remain as emulsions or as many visible water 
particles finely divided into suspensions, which will 
agglomerate together sooner or later. The authors’ 
results show that the water dissolved in the oil or the. 
water particles suspended in the oil as emulsions have 
little effect on the disruptive voltage as long as the 
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oil is free from dust. But whenever any substances such 
as cotton fibers, which can easily absorb moisture, are 
present, they will easily be wetted by the water in the 
oil and the gap will soon be bridged. This is clearly 
shown in the curves of Fig. 1, in which the ordinates 
are breakdown voltages in kilovolts and the abscissas 
indicate the amount of moisture in the oil. The upper 
curve relates to dust-free oil, and shows that the effect 
of moisture on the breakdown voltage is relatively 
small. After this test was made the upper electrode 
was taken out and rubbed with a well-dried cotton cloth. 
This was sufficient to introduce enough dust into the oil 
to change the test results completely, as is shown in the 
lower curve. The breakdown voltage was thus greatly 
reduced. 

From the final conclusions of the authors we quote 
the following: ‘While very small water particles have 
little effect in themselves on the breakdown strength of 
oil, particles of appreciable size, when resting on the 
high-tension coil of a transformer, have a very injurious 
effect in impairing the insulation. The filtering press 
is of practical value to filter the dust as well as the 
moisture, and the machine, therefore, should be fully 
cleaned before it is put in service. Let us consider the 
case where oil is in service in a high-tension trans- 
former. 

Whenever foreign substances exist in oil, they 
will be attracted to and accumulate on the high-tension 
coil, where the flux density is high. This, therefore, 
damages the insulation of the transformer seriously. It 
may then be positively stated that only a single fiber of 
poor insulating value will be sufficient to break the 
insulation of the transformer, however high the quality 
of oil may be as a whole, because the puncture occurs 
quite locally at the weakest point. In any case all possi- 
ble care should be taken not to admit any dust, espe- 
cially moist fibers, into the transformer, and it is ad- 
visable that in a large transformer house the oil should 
be circulated continuously through a filtering press to 
remove the dust as soon as it gets into oil.” 


Lamps and Lighting 


Tungsten Lamp Manufacture-—CHARLES EISLER.—A 
surprisingly detailed description of the different suc- 
cessive steps and apparatus used in the manufacture of 
the tungsten lamp, with special reference to the “proc- 
esses used by the United Incandescent Lamp Company, 
Budapest, Hungary.” The article is illustrated by 
thirty-four drawings and describes in succession the 
manufacture of the tungsten filament from the slug, 
heating and swaging the slug, hot swaging the slug, 
drawing wires through diamond dies, cleaning and flash- 
ing the wire, forming the zigzag wire, cutting the glass 
tube, making the flange, making the lead-in wire, mak- 
ing the cane rod buttons, stem making, inserting the 
anchor, mounting the zigzag filament, operations on the 
bulb, piercing the bulb, tubulating the bulb, cracking 
off the collar, sealing the bulb, exhausting the lamp, 
basing the lamp, soldering the lead-in wires, inserting 
the hook end, bump testing.—Machinery, December, 
1916. 

Flame Are in Chemical Manufacture-—W. R. MOTT 
and C. W. BEDFoRD.—One of the authors has found that 
the high-amperage white flame are far excels all other 
sources of light for the purpose of accelerating the 
chlorination of natural gas in the manufacture of 
chloroform. This caused the authors to study in some 
detail the use of the flame are for accelerating or bring- 
ing about chemical reactions and to compare it with the 
results obtained with other sources of light. The gen- 
eral results are as follows: The flame are at high am- 
perage is in proportion to the power taken, the most 
efficient known light source for photo-chemical reac- 
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tions. A single flame lamp can easily be made ten to 
twenty times more powerful, as to chemical effect, than 
any other single lamp except possibly the high-amperage 
inclosed arc which at 25 amp. on 110 line volts is about 
one-third as powerful as the flame are at the same am- 
perage. The chemical action on solio paper by the light 
of the white flame arc through glass is nearly three 
times as powerful as that of the other colored flame 
carbons under like conditions. The chemical action on 
paraphenylenediamine (ultraviolet sensitive) by the 
light of the white flame arc light through glass is also. 
three times as powerful as that of the other colored 
flame carbons. The white flame arc is the better suited 
for use with glass vessels which are cheaper than the 
quartz vessels. At high are voltages the light and chem- 
ical power continue to increase as the arc voltage is 
raised; however, this is at a decreasing rate. A means 
of using an inclosed-are lamp with flame carbons is 
described. This consists in using a shunt around the 
lamp resistance and solenoid on direct current or a 
reactance coil in shunt around the lamp reactance coil 
and solenoid on alternating current. Finally, there 
are opened up by the white flame arc many new possi- 
bilities for controlling and changing chemical reaction. 
The investigation was carried out in the research lab- 
oratory of the National Carbon Company.—-Journ. Ind. 
& Eng. Chem., November, 1916. 


Generation, Transmission and Distribution 


Substituting Paraffin for PetrolA device has been 
recently invented by F. A. Wilkinson of Hatfield, Herts, 
whereby motor cars and internal-combustion engines 
used for driving electric lighting plants and other pur- 
poses designed for running on petrol, can be run en- 
tirely on paraffin without alteration to the engine or 
carbureter. Wilkinson’s “by-pass paraffin attachment” 
is inexpensive, and can be fitted up in a very short time, 
and the engine can be instantly converted to run on 
paraffin or petrol by simply opening or closing a valve. 
In order to vaporize the paraffin to enable a start to 
be made from cold, an electrical heater is provided 
which is wound for a suitable voltage, the power con- 
sumption being 196 watts for two and a half minutes. 
After the engine has started, the paraffin and air pass- 
ing from the carbureter are heated by introducing a 
small percentage of the exhaust gases direct into the 
inlet pipe, which, mingling with the paraffin and air, 
enters the cylinders for a second time. The attachment 
has been fitted to stationary engines and the motor cars. 
When the attachment is fitted to a motor car, the two. 
valves used are controlled from the dashboard by means 
of steel wires run in brass tubes, but in the case of a 
stationary engine the dashboard controls can be dis- 
pensed with. For controlling the electrical heater a 
switch and pilot lamp are provided, the second terminal 
being usually earthed when applied to a motor car.— 
London Elec. Review, Nov. 17, 1916. 

British Power Station.—An article with map of the 
new power station of the Clyde Valley Electrical Power 
Company’s new power station near Cambuslang. The 
first portion of the generating plant consists of one 
turbo-alternator of 5000 kw. output at 0.80 power fac- 
tor, running at 1500 r.p.m. The turbine is of the 
Rateau type. Three-phase currents generated at 11,000 
volts and 25 cycles are used.—London Elec. Review, Dec. 
1, 1916. 


Installations, Systems and Appliances 


Coal-Loading Conveyors.—An illustrated description 
of several modern British electrically-driven coal-loading 
conveyors, one of which has a capacity of 700 tons an 
hour and another 200 tons an hour.—London Electri- 
cian, Nov. 24, 1916. 
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Electric Heating.—J. GUERNER.—A _ discussion of 
some industrial and commercial applications of electric 
heating.—La Lumiére Elec., Nov. 18, 1916. 


Electrophysics and Magnetism 


X-Ray Refraction—Davip L. WEBSTER and HARRY 
CLARK.—One of the best-known properties of X-rays, 
and the most important for their application to radiog- 
raphy is their ability to penetrate all known substances 
without being refracted. This has been verified by 
Roentgen and others, and was for a long time accepted 
as a good argument for the pulse theory in a form in- 
volving the assumption that atoms contain no oscillators 
whose natural frequencies are those of X-rays. Since 
we now know that this assumption is incorrect, the 
reason for the absence of refraction is not evident. Ex- 
perimental work by several investigators has shown 
conclusively that rays of most frequencies are refracted 
very little, if at all. The appreciable refractive effect 
of a resonance frequency in optical spectra does not 
always extend far along the spectrum, however, and if 
this is true of X-rays, the refracted part of a hetero- 
geneous beam might contain so small a part of the en- 
ergy and be so widely dispersed as to escape detection. 
The present paper presents an analysis showing in what 
part of the spectrum the refraction, if it exists, ought 
to be greatest, and showing that under reasonable con- 
ditions this greatest value should be extremely small. 
It then describes experiments made to test the theory. 
Monochromatic rays were used in these experiments. 
No evidence of refraction was found.—Phys. Rev., 
November, 1916. 

Comparison of Alternating and Direct-Spark Poten- 
tials.—J. C. JENSEN.—An account of an experimental 
investigation in which alternating and direct-spark po- 
tentials were measured under exactly the same condi- 
tions—the gas, electrodes, and pressure being identical 
throughout. It was found that the effect of illumina- 
tion by ultra-violet light of a gap supplied with al- 
ternating potential is essentially the same as that ob- 
served by Warburg for direct potential; and, in addi- 
tion, that the presence of an abundance of ions lessens 
the irregular influence of transient voltages due to 
static and resonance phenomena. The time interval 
during which the alternating potential must be above 
that necessary to produce a spark by direct potential 
was found to be practically the same for all conditions 
as regards gases, electrodes, and pressures, the alter- 
nating maximum potential always lying -above the 
corresponding direct one. An attempt to reproduce evi- 
dence that, with an increase of current density of dis- 
charge, there is a corresponding decrease of spark po- 
tential, gave negative results, all indications tending to 
show that such an effect must undoubtedly be caused by 
resonance in the discharge circuit.—Phys. Rev., No- 
vember, 1916. 


Electrochemistry and Batteries 


Electrical Precipitation—R. W. KERNS.—An.  illus- 
trated article on the Cottrell process of electrical pre- 
cipitation of dust from smelter fume. A general de- 
scription of the principle of the process is given; it is 
to apply a unidirectional potential of 25,000 to 250,000 
volts to a tube through which the gas is passing and 
thereby charge the particles in the gas and cause them 


to be deposited on the inner side of the tube. The 
author mentions various industrial installations, and 
describes especially the installation at Miami. Two pre- 


cipitation plants are installed at this smelter, one of 
which treats the gases from the roasting or drying 
furnaces and the other treats the converter flue gases. 
In order to obtain a unidirectional current at from 
60,000 to 100,000 volts, a rotary switch is used to rectify 
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the current of a high-potential transformer. Two arms 
carrying a segment of copper plate at each end are 
mounted on a shaft at right angles to each other, as in 
Fig. 2. The arms are insulated from the shaft and 
from each other, and revolve between the adjustable 
brushes, which clear the plates by a half inch. Elec- 
trical synchronism is obtained by driving an alternating- 





FIG. 2—ELECTRICAL CONNECTIONS OF APPARATUS 


current generator directly connected to the switch. This 
generator furnishes the primary current of the trans- 
former as well as the means of voltage control by varia- 
tion of the field resistance. The generators and trans- 
formers each have a rated capacity of 15 kva. There 
are eight of these electrical sets operating at about 
two-thirds of their rated capacity, besides two units 
which are held in reserve. This means a power con- 
sumption of 16 watt-seconds per cubic foot of gas 
treated.—Elec. Journal, December, 1916. 


Units, Measurements and Instruments 


Temperature Measurements by Thermocouples.—E. 
F. KINGBURY.—A note on an investigation carried out 
in the physical laboratory of the United Gas Improve- 
ment Company of Philadelphia. During the investiga- 
tion of the temperatures assumed in a flame by mantles 
of various compositions, the author has made extensive 
use of Heraeus platinum-platinum-rhodium couples of 
four different sizes. As is well known, when these are 
placed against the mantle they will assume different 
temperatures, depending upon their size, and when their 
diameters are plotted against the temperatures as 
abscissas a continuous curve concave upward is ob- 
tained which, when extended to zero diameter, gives a 
limiting temperature to the mantle wall. Consistent 
results have been obtained yielding many smooth 
curves. An explanation of the shape of these curves 
has been sought, assuming the couple and mantle sur- 
rounded by a film of gas through which the heat is 
conducted. An expression has been obtained that gives 
the shapes of these curves as obtained experimentally. 
It has been of assistance in showing the shape of the 
curves from zero to the smallest diameter. The theory 
has also been extended to cover the temperatures as- 
sumed by mantles of various emissive powers when 
placed in a flame of known temperature. Here it has 
been assumed that the mantle is heated in much the 
same manner, except that outside the mantle the flame 
has been cooled in many cases at least nearly to the 
mantle temperature. This wall of flame protects the 
mantle from convected and conducted heat losses. The 
radiation efficiency calculated for the higher tempera- 
ture mantles agrees with that actually measured ex- 
perimentally. It has been found that the total emission 
per unit area per steradian is nearly a linear duction 
of the temperature assumed in a flame. The theory in 
the light of the experimental curve is interesting as 
helping to explain the mechanism of a flame heating a 
mantle placed in it.—Journal Franklin Inst., October, 
1916. 
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Book Reviews 


How To BUILD UP FURNACE EFFICIENCY.—By Joseph 
W. Hays. Published by the author at Chicago, Ill. 
154 pages. Price $1. 

In this book, which is the tenth edition, the author 
treats the rather technical subject of combustion in a 
popular way. The narrative style of writing has been 
followed and anecdotes have been used liberally through- 
out the book. Human interest references have been 
made where possible to sustain the reader’s interest. 
Very little is said in the book relating to the theory of 
combustion, the book being devoted to why, how, and 
where fuel is wasted in the boiler-room. Charts, dia- 
grams and illustrations are used to bring out points 
hard to explain in text. 


How TO MAKE LOW-PRESSURE TRANSFORMERS. Third 
edition. By Prof. F. E. Austin. Published by 
the author at Hanover, N. H. Price, 40 cents. 

To the third edition of this little book has been added 
instructions on a new and very simple form of core con- 
struction; how to make a transformer without the use 
of disks for a core and a novel utilization of tin cans 
as transformer cores. These additions are written 
clearly and satisfactory results should be obtained on 

following the instructions given. The book contains a 

great deal of practical information not found in usual 

texts on transformer construction and operation. It 
will be found of value to experimenters and repair men. 


HYDRAULICS. By R. L. Daugherty. 
Graw-Hill Company, Inc. 
tions. Price, $2.50. 

This book has been prepared as a college textbook for 

students who are evidently not required to go into the 
subject of hydraulics very extensively. As such a text 
it appears to have been carefully worked out and covers 
the principles of hydroelectric engineering as well as 
could be expected in a text of 264 pages, many of which 
have diagrams and half-tone illustrations. The last 100 
pages of the book take up in a rather practical way 
the construction and operation of different designs of 
turbines and centrifugal pumps. A good idea of the na- 
ture of the material presented can be secured from the 
following chapter headings: Intensity of pressures; 
hydrostatic pressure on areas; applications of hydro- 
statics; hydrokinetics; applications of hydrokinetics; 
flow through pipes; uniform flow through open chan- 
nels; hydrodynamics; the impulse wheel; the reaction 
turbine; water power plants; theory of the impulse 
wheel; theory of the reaction turbine; turbine laws and 
factors; the centrifugal pump; and tables and data. The 
work is a serious attempt to abbreviate a very exten- 
sive and complicated subject, and from this standpoint 
it is well done. 


New York: Mc- 
268 pages. 243 illustra- 


EXAMPLES IN ALTERNATING-CURRENTS. 
Prof. F. E. Austin. 
Hanover, N. H. 
Price, $2.40. 

This book is especially adapted to guiding students 
of alternating-current calculations since it presents 
steps in the application of abstract theory to concrete 
problems. While it is primarily suited to this purpose 
it may also be used as a reference book by practical en- 
gineers who do not care to burden their memories with 
formulas. In the first part of the book are given such 
geometrical and trigonometrical relations as are con- 
stantly used in alternating-current calculations. Calcu- 


Vol. I. By 
Published by the author at 
224 pages. 70 illustrations. 
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lus is used quite extensively throughout the book, the 
author stating in the preface that no apology need be 
offered since its use saves considerable time in the solu- 
tion of many problems. In addition to numerous exam- 
ples showing the method of calculating generated volt- 
ages and correcting for wave form, many problems are 
worked out both mathematically and graphically involv- 
ing inductances, capacitances and resistances in various 
combinations. Tables are included giving the recipro- 
cals of capacitances, values of capacitances and in- 
ductances required for resonance, and values of func- 
tions involving zx. 


APPLIED ELECTRICITY FOR PRACTICAL MEN. By Arthur 
J. Rowland. New York: McGraw-Hill Book Com- 
pany, Inc. 376 pages. 323 illustrations. Price, $2. 

This volume has been written as a text book for 

teaching fundamentals of electricity to practical work- 
ers; to men who expect to make direct application of 
the principles given them in the class room to their 
daily work with commercial circuits and electrical ma- 
chinery. It appears to be written wholly from the 
standpoint of one who puts up and operates electrical 
circuits and apparatus. Theory is avoided, except in 
instances where it has direct bearing upon practical 
matters. The principles stated and the explanations of 
apparatus which are offered are only such as are neces- 
sary in order to present essential elements. A set of 
problems is found at the end of each chapter to make 
clear the principles set forth in the chapter. On the 
whole, these problems are well chosen and will assist 
the student to understand how the apparatus works. 
The book is clearly written and will be understood by 
the practical man with an average education. There 
are many working diagrams of the apparatus described, 
as well as illustrations of modern apparatus made by 
electrical machinery manufacturers. The twenty-three 
chapters of the book cover fundamental principles, elec- 
trostatics, direct and alternating-current principles, ma- 
chines and applications, storage batteries, lighting, wir- 
ing, electric heating and electric power. 


ELECTRIC SWITCH AND CONTROLLING GEAR. By Charles 
C. Garrard, Ph.D. London, England: “The Elec- 
trician” Printing & Publishing Company, Ltd. 656 
pages. 433 illustrations. Price 15 shillings, net. 

This book presents a classification of electrical switch 
and controlling gear, and formulates the principles un- 
derlying design and construction. The author has 
treated each individual theory or construction, as far 
as possible, by itself. In the reviewer’s mind, this 
method of treating electrical switchgear, a subject 
which easily allows itself to be treated in a very com- 
plex manner, makes the treatment as simple as is con- 
sistent with accuracy and thoroughness. The author 
has given considerable attention to the standardization 
of switch and controlling gear, a number of compari- 
sons being made with the standardization work already 
accomplished in other countries. A feature of the text 
is the large number of well-arranged and clear illustra- 
tions and drawings. 

The subjects treated and appearing as chapter head- 
ings are as follows: Materials and manufacturing 
methods, apparatus for making and breaking electric 
circuits, apparatus for preventing a dangerous condi- 
tion of the current flowing, apparatus for regulating the 
amount of current, apparatus for starting and control- 
ling electrical running machinery, low and medium-ten- 
sion switchboards, high-tension and extra-high-tension 
switchboards, apparatus for protecting electrical ma- 
chinery against abnormal electrical conditions. 
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R. B. Marchant, who has been treas- 
urer of J. G. White & Company, Inc., 
New York City, has been elected vice- 
president of the company. 


Gerrold G. Brown, assistant general 
manager of the Ithaca (N. Y.) Gas & 
Electric Corporation, has severed his 
connection with the company. 


J. H. Giles of Gloucester, Mass., has 
been appointed superintendent of the 
lines of the Worcester Suburban Elec- 
tric Company of Uxbridge, Mass. 


H. C. Brown is now manager of the 
Edwin Joy -Electric Company at Syra- 
cuse, N. Y. For a number of years 
Mr. Brown has been Canadian repre- 
sentative of the Crouse Hinds Com- 
pany. 

D. M. Debard of the Edison Electric 
Illuminating Company of Brockton, 
Mass., has been appointed president of 
the New England Central Power Sales- 
men’s Association, which was recently 
organized in Boston, Mass. 


P. I. Robinson, assistant superintend- 
ent of the Houghton County Electric 
Light Company, Houghton, Mich., in 
charge of the Calumet division, has 
been appointed superintendent of the 
Houghton division of the company. 

Linn W. Bennett, for many years su- 
perintendent of construction for the 
electrical department of the Ithaca (N. 
Y.) Gas & Electric Company, has re- 
signed. Mr. Bennett, it is understood, 
will enter business for himself in Ithaca. 


Otto Snyder, for the past four years 
superintendent of the Houghton County 
Electric Light Company, Houghton, 
Mich., has resigned to accept a posi- 
tion with the Adirondack Electric Pow- 
er Corporation of Glens Falls. Mr. 
Snyder will be connected with the pow- 
er sales department of the Adirondack 
company. 

Walter Belding, electrical superin- 
tendent of the Rutland (Vt.) Railway, 
Light & Power Company, has resigned 
to accept the position of manager of 
the municipal electric-light plant in 
Burlington, Vt., succeeding L. R. Mac- 
Broom. Mr. Belding has been asso- 
ciated with the Rutland company for 
four years. He was graduated from 
the University of Vermont in 1911. 

J. F. Killeen, who has been manager 
of heating-device sales of the General 
Electric Company at its Pittsfield, 
Mass., plant, will, on Jan. 1, assume 
the position of vice-president and sales 
manager of the Rathbone, Sard Elec- 
tric Company of Albany, N. Y. For 
nearly ten years Mr. Killeen has been 
active in the heating-device business, 
in the development of this branch of 
the General Electric Company produc- 
tion. 


B. J. Grigsby, who has been manag- 
ing director of the Benjamin Electric, 
Ltd., Rosebery Avenue, London, E. C., 
England, since its incorporation in 
1908, has resigned his position with 
that company and returned to the 
United States. Mr. Grigsby intends to 
locate a factory in Peoria, Ill., for the 
manufacture of porcelain-enamel prod- 
ucts and electric-lighting specialties. 
His temporary address is 24 Mayer 
Building, Peoria. 
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J. J. Donohue has been appointed 
chief operating engineer of the Boston 
(Mass.) Elevated Railway. 

W. A. Shoudy, formerly of the ap- 
paratus department of the Brooklyn 
Edison Company, has joined the engi- 
neering staff of the J. G. White Engi- 
neering Corporation, New York City. 


A. C. Blinn, who has been president, 
treasurer and general manager of the 
Evansville Public Service Company, 
has been appointed in charge of the 
Northern Ohio Traction & Light Com- 
pany, with headquarters at Akron, Ohio. 

Cyrus Corliss, for the past eleven 
years assistant to the chief engineer 
of motive power and rolling stock, Bos 
ton (Mass.) Elevated Railway, has been 
appointed construction engineer of the 
department of power. Mr. Corliss en- 
tered the company’s service in 1900, 
after taking a special course in elec- 
tricity at the Massachusetts Institute 
of Technology, and reached the post of 
assistant to the electrical engineer be- 
fore being transferred to the office 
above named. 


H. O. Clare, the president-elect of the 
Electrical Credit Association of Chi- 
cago, has just completed his twenty- 
fifth year in the employ of the General 
Electric Company. Mr. Clare started 
in the electrical business with the Brush 
Electric Company of Cleveland, Ohio, 
in 1891. Later, when that company 
was absorbed by the General Electric 
Company, Mr. Clare was retained. 
Since that time he has served in vari- 
ous positions for the company at Sche- 
nectady, Atlanta, Madison and Chicago. 
During the last eight years he has been 
in the company’s Chicago office, where 
he now holds the position of district 
auditor, and is in charge of the credits, 
collections and accounting for that dis- 
trict. 
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J. G. Barrett, formerly of the Ivan- 
hoe Regent Works of the General Elec- 
tric Company, has joined the staff of 
the Texas Power & Light Company at 
Dallas, Tex., to become the head of its 
lighting department, a newly organ- 
ized division under the supervision of 
the commercial manager of the com- 
pany. Mr. Barrett will have charge of 
all illumination work in the one hun- 
dred towns and cities where the com- 
pany operates electric properties. A 
vigorous campaign for commercial and 
residential lighting will be prosecuted. 

Paul Liipke, who for many years has 
been superintendent of the southern di- 
vision of the Public Service Electric 
Company at Trenton, N. J., will, in his 
new work at its Newark headquarters, 
have charge of the extensive library of 
the three companies which make up the 
Public Service Corporation of New Jer- 
sey. Mr. Liipke was for several years 
editor of the N. E. L. A. Question Box, 
and his annual papers, filled with 
shrewd philosophy of men and methods, 
have been features of N. E. L. A. con- 
ventions. Through an error last week 
it was stated Mr. Liipke would continue 
in operating work. He has, however, 
been relieved from active operating re- 
sponsibilities in order to devote him- 
self to broader usefulness in the or- 
ganization, along lines for which he is 
peculiarly well fitted. 





Obituary 


E. J. Mock, president of the Elec- 
tricity Magazine Corporation, Chicago, 
publisher of the Telephone Engineer 
and Electric Vehicles, died on Dec. 18, 
following an illness of several months. 


James Y. Carithers, president of the 
Athens (Ga.) Railway & Electric Com- 
pany, died on Sunday, Dec. 17, at the 
age of sixty-two, from heart disease 
At the funeral the employees of the 
Athens company acted as pallbearers, 
and the interment took place at Mr. 
Carithers’s old home. 


Col. George M. Rossman, treasurer 
and manager of the Keene (N. H.) Gas 
& Electric Company, treasurer of the 
Laconia (N. H.) Gas & Electric Light 
Company and of the Ashuelot (N. H.) 
Gas & Electric Company, died on Dec. 
10 at Keene, aged forty-five years. 
Colonel Rossman was widely known in 
the New England public utility field. 

Hon. Clarke C. Fitts, counsel of the 
New England Power Company, died at 
Watertown, Mass., on Dec. 20. Mr. 
Fitts was born in West Wardsboro, Vt., 
in 1870, and for several years was at- 
torney-general of Vermont. With head- 
quarters at Brattleboro, Mr. Fitts was 
closely associated with the pioneer de- 
velopment of the Connecticut River 
Transmission Company and related hy- 
droelectric systems under Chace & 
Harriman, Inc., of Boston. He was a 
magnetic and enthusiastic speaker, and 
only recently addressed the New Eng- 
land Street Railway Club on the fu- 
ture of water power, in which he pre- 
dicted the near approach of steam-rail- 
road electrification from hydroelectric 
plants in northern New England. 
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Electric Welding System 


For use with the electric welding sys- 
tem developed by the Wilson Welder 
and Metals Company, Inc., Vanderbilt 
Concourse, New York City, two motor 
generator sets are made. One type con- 
sists of a squirrel cage induction motor 
and a 35-volt, direct-current, compound 





FIG, 


1—WELDING TOOL OR ELECTRODE 
HOLDER FOR DISTANT CONTROL SWITCH 


wound, interpole generator, and the 
other of an interpole, direct-current 
motor and 35-volt, direct-current com- 
pound wound, interpole' generator, 
mounted on a heavy cast-iron sub-base 
and provided with self-oiling bearings 
lined with hard babbitt. Portable 
equipments are also made. The rotors 
of both machines of both types are 
mounted .on a single shaft of high car- 
bon steel supported on two, three or 
four bearings, and the bearing housing 
of the set is a demountable type so as 
to permit easy removal of the rotors. 
The compensators are equipped with a 
no-voltage release. 

The general function of the constant 
current control panel (Fig. 2) for weld- 
ing and cutting is to maintain a con- 
stant flow of current between the weld- 
ing tool and the material operated on, 
regardless of variations in the resist- 
ance of the welding circuit, due to vary- 
ing lengths of arc, or other causes. The 
current regulator consists of a carbon 
pile held under compression by one or 
more helical springs, the pull of which 
is opposed by a solenoid through which 
the current to be regulated is passed. 
The springs are mounted on a carriage 
in such a manner that it is possible to 
vary the point at which they act upon 
the lever of the carbon pile, which lever 
is connected to the control solenoid. 
This makes it possible to increase or 
decrease the leverage, the position of 
the control solenoid with regard to the 
lever being fixed. The movement of the 
spring carriage described above is pro- 
duced by a small electric motor, so 
wired that it may be controlled by two 
push buttons located at the welding 
tool, or near enough to the welding tool 
so that the welding operator can use 
them without changing his position. 
The panel is also provided with a react- 


ance coil of a size sufficient to ma- 
terially assist the operator in maintain- 
ing an are with a graphite pencil when 
the panel is used for “cutting” or burn- 
ing away metal in preparing for the 
welding process, or other purposes. An 
ammeter is provided to indicate the 
amount of current used in the welding 
process, and a double throw switch of 
200 amp. capacity, for use in changing 
from the welding circuit to the cutting 
circuit. 

While the welding operator maintains 
an arc between his welding tool and the 
work, the control panel must maintain 
the current constant within 5 per cent 
of the mean value, regardless of the 
actual value of current that is flowing, 
provided the flow is between the limits 
of 80 and 175 amp., which is the range 
of current. 

A specially prepared welding metal 
in the form of an electrode is provided. 
This is composed of a homogeneous 





FIG, 


2—CONSTANT CURRENT CONTROL 
PANEL FOR WELDING AND CUTTING 


alloy combined with such excess of man- 
ganese as will compensate for losses 
while passing through the electric arc, 
securing a substantial amount of man- 
ganese in the welded joint, which is 
essential to its toughness. 


Pole-Top Transformer 
Switch 


Simplicity of design and operation, 
ruggedness of construction and low cost 
of installation have been the chief aims 
of the maker, it is pointed out, in the 
design of the transformer switch for 
pole-top service shown here. This type 
of switch is made for voltages from 
2300 to 33,000. Separate dead-ends are 
necessary for switches up to 4500 volts, 
but the higher voltage equipment is 
designed so as to permit the dead-ending 
of the line wires directly on the insu- 
lators of the switch, thus giving a 
minimum number of parts. Attention 


is called to the mounting and control 
of these switches. While the three legs 
of the circuit are opened and closed 
simultaneously by means of the rear 
control rod, each pole of the switch is 
separate from the others and is abso- 





FIG. 1—17,000 VOLT FUSED TRANSFORMER 
SWITCH, OPEN 


lutely self-contained. The channel 
baseplate and the channel arm support- 
ing the insulators are riveted together, 
and no amount of warping of the cross- 
arm, it is claimed, can throw the switch 
arms out of alignment. No extra 
crossarms are required, as the regular 
line crossarm is used to support the 
switch. 

These switches are built of struc- 
tural iron, fabricated, and then hot-dip 
galvanized. No clamps are used on the 
insulators, cemented caps being em- 
ployed. The units are assembled when 
shipped from the factory, and to install 
them it is only necessary to bolt the 
three units to the crossarm and attach 
the line wires and control rods. Choke 
coils and spark gaps are advised by 
the makers in sections of the country 





REAR View 
2—DETAILS OF POLE-TOP SWITCH 


FIG. 


where difficulties with lightning are ex- 
perienced. The choke coils furnished 
consist of a stiff galvanized iron coil. 
The iron is of ample carrying capacity 
for the switch and gives additional im- 
pedance against the lightning charge. 
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As the gap arcs over, due to a light- 
ning charge, the fuses are blown and 
the line is cleared. The spark gap is 
adjustable by means of a screw at- 
tached to an arm brought up from the 
base of the switch. The K.P.F. elec- 
tric Company, 37 Stevenson Street, 
San Francisco, Cal., is the maker of 
these switches. 


Indicating and Recording 
Demand Meters 


The indicating and graphically re- 
cording types of demand meters shown 
here and now made by the General Elec- 
tric Company of Schenectady, N. Y., 
operate on the same general principle 
and are furnished for use with either 
alternating-current or direct-current 
watt-hour meters. 

The two essential parts of these me- 
ters are demand registering and tim- 
ing mechanisms connected and mounted 
in the same case. The demand regis- 
tering element, for all types, is elec- 
trically driven from the register of the 
watt-hour meter in which is mounted 
a contact device. The contact device 
consists of a small contact-making 
cam, of insulating material, and two 
parallel leaf-springs, equipped with 
platinum iridium contact points. Ro- 
tation of the cam by the watt-hour me- 
ter closes the circuit through the elec- 
tro-magnet coil of the indicator and 
operates the registering mechanism as 
described below. 

When the contact device closes the 
circuit through the magnet coils of the 
demand meter, the armature of the 
electro magnet is attracted and moves 
forward engaging the pawl at its end 
with the ratchet wheel, turning the lat- 
ter. When the contact device opens the 
circuit a spring returns the armature 
lever and pawl to their original posi- 
tions. The motion of the ratchet wheel 
is transmitted through gearing to the 
stylus, or the pointer, as the case may 
be, moving it forward for each clos- 
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FIG. 1—MECHANISM FOR RECORDING TYPE 
OF DEMAND METER 


ing of the circuit until the end of the 
time interval is reached. At this point 
a cam driven by the timing element has 
rotated to such a position that a trip 
lever disengages a sliding pinion from 
the gear with which it meshes thus 


ELECTRICAL WORLD 


opening the gear train and allowing a 
spring to return the stylus or pointer 
advancing mechanism to the zero posi- 
tion. Further rotation of the cam re- 
turns the sliding pinion to its former 
position and re-establishes the gear 
train. The mechanism is now in a po- 
sition to measure the energy consump- 
tion during the next time interval. 
The indicating type demand meters 
are made for direct and alternating cur- 
rent. The alternating current meter 
device utilizes a constant speed motor 
for the timing element and the direct 
current meter uses a standard make of 
eight-day clock movement. The record- 
ing type is made in one form and con- 
tains an eight-day clock movement for 
the timing device whether used on al- 
ternating current or direct current. In 
the operating mechanism, the indicat- 
ing meter differs from the recording 
meter in the return mechanism operat- 
ing at the end of each interval. With 
the indicating type it is not necessary 
to keep absolute time, and the mechan- 
ism is simplified on this account leav- 





FIG. 2—EXTERIOR VIEW OF 
DEMAND METER 


INDICATING 


ing a short interval of time between 
each measurement. 

In the graphic device the timing 
mechanism needs attention only when 
the paper is renewed and a time-setting 
disk is provided to synchronize the 
chart with the correct time. These 
charts are arranged to cover one week 
and the divisions show the current con- 
sumption hour by hour and day by 
day, during that period. The record 
takes the form of a saw tooth polar 
curve and the distance of the extreme 
points of the curve from the zero lines 
of the chart indicates the demand in 
kilowatts. 

All types of recording meter are made 
for 6, 18, 110 or 220-volts capacity, 
direct current, and for 25 or 60 cycles 
alternating current, 110 or 220 volts. 
The time interval is fifteen, thirty or 
sixty minutes as specified. For opera- 
tion on 440-volt alternating-current cir- 
cuits a small transformer can be fur- 
nished to transform to 110 volts 25 
or 60 cycles. The indicating types are 
self-contained and for operation on 110 
or 220-volt circuits, direct current or 
alternating current, 25 or 60 cycles. 
The time intervals are the same as for 
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the recording type. For operation on 

440 and 600 volts alternating current a 

transformer is provided. On direct- 
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current voltages above 220, all types 
must be operated from a battery cir- 
cuit. 


Lamp Dimmer 


An improved form of individual lamp 
dimmer has been placed on the market 
by the Anylite Electric Regulator Com- 
pany of Fort Wayne, Ind. It derives 
its trade name, “Anylite,” from the 
fact that it can be used to give varying 
degrees of light with any Edison 
medium-base incandescent lamp of less 
than 60-watts rating, regardless of 
whether the lamp has a carbon or metal 
filament. The accompanying illustra- 
tion shows the device, which consists 
of a combined plug and socket with a 
series resistance and a rolling contact 
actuated by means of a beaded brass 
chain. The chain has a draw of 2.25 
in. The device is fitted with an air 
chamber to prevent it from overheat- 
ing. The “Anylite” regulator has been 





INDIVIDUAL LAMP DIMMER 


approved by the National Board of 
Fire Underwriters. A. Hall Berry, 
New York, is Eastern representative, 
and Bailey-Drake & Company, San 
Francisco, Cal., representative in the 
West. 
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Threadless Pipe Clamps 


Clamps that not only afford a saving 
in labor, but also provide an adjustment 
not obtainable where threads are used, 
are the claims made by the Selah Manu- 
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IN 


facturing Company of Newark, N. J., 
for its threadless pipe, clamps and hold- 
ers. Attention is also called to the fact 
that the method employed in the design 
provides a tremendous grip with only 
a slight tension on the bolts, due to the 
leverage of the fittings. Each clamp is 
ready to install when received, all fit- 
tings being shipped complete, with the 
necessary bolts and nuts. The large 
illustration shows a secure and unique 
method of erecting a switchboard and 
securing it to the wall. It also shows 
methods of supporting busbars and pin- 
type insulators. In the lower right- 
hand corner is shown a clamp used with 
expansion bolt shields for supporting 
pipes and cables to brick or concrete 
walls. 


Safety Coils for Series 
Alternating-Current Circuits 


The coils shown in the accompanying 
illustrations are now being made by 
the Westinghouse Electric & Manufac- 
turing Company of East Pittsburgh, 
Pa., for use where the voltage of series 
are or incandescent alternating-current 
circuits is too high to permit the safe 
installation of lamps. These coils are 
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1—SAFETY COILS FOR CIRCUITS OF 
LIGHT LOAD 


FIG. 


for indoor and outdoor service and are 
especially useful on series street cir- 
cuits where numerous trees would re- 
sult in trouble from grounds; on 
bridges and in subways where the high 
voltage of the regular series circuit is 
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prohibitive, or for lighting fire-alarm, 
police, and letter boxes, where high 
voltages so near the ground would 
prove dangerous. They are intended 
for use where but a few lamps are re- 
quired in a building and a multiple cir- 
cuit is not available. 

The coils are essentially one-to-one 
ratio series transformers insulated for 
high potentials, being tested for 20,000 
volts for one minute between windings 
and between windings and iron. The 
smaller capacities of these coils are 
built for air cooling, and are of the 
same form of construction as the stand- 
ard Westinghouse dry type current 
transformers. The magnetic circuit, 
having laminations exposed to the air, is 
clamped between cast-iron end caps 
which protect the windings, the leads 
extending downward through suitable 
bushings in the bottom end-cap. The 
coils are impregnated with an insu- 
lating compound which thoroughly seals 
up the joints between the laminations 





FIG. 2—OIL-INSULATED SAFETY COIL FOR 
HEAVY LOADED CIRCUITS 


and the end-caps. The larger capacities 
are oil insulated and are of the same 
form of construction as the oil-insulated 
distributing transformers made by the 
same company. 


Motor-Driven Saw Table 


A handy, portable motor-driven saw 
table that is rugged in construction is 
being marketed by James G. Biddle, 
1211-1213 Arch Street, Philadelphia, 
Pa. With the proper saws, this device 
will cut hardwood up to 1 in. or 1.5 
in. thick, soft wood from 1.5 to 2 in., 
and brass or fiber up to 0.5 in. thick. 
By rotating when sawing, brass or fiber 
tubing with walls up to 0.25 in. thick- 
ness, it is claimed, can be easily 
handled, as well as rods of the same 
materials up to 1.5 in. in diameter. 

The framework of the table is one 
casting, providing a _ rigid support 
which is planed smooth and true, with 
all parts carefully fitted. For groov- 
ing or slotting, the table top may be 
raised or lowered by means of an ad- 
justing screw. As shown in the illus- 
tration, the motor and switch are pro- 
tected by mounting on the under side 
of the dust chute. This chute is hinged 
at one end, the other end resting on 
an adjusting screw. By this arrange- 
ment, the tension of the belt is easily 
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regulated. The table is 12 in. by 16 in. 
and 12 in. high. The maximum diam- 
eter of the saw is 6 in.; and the weight 


ere 
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PORTABLE SAW TABLE (MOTOR DRIVEN) 


of the outfit 65 lb. The motor is of 
special design, 110 or 220 volt, alter- 
nating or direct current. 


Automobile Battery 


An automobile starting and lighting 
battery for which the makers claim a 
high starting ability is shown here. 
“Nach cell is a separate, sealed unit with 
inter-cell connectors which, when re- 
moved, permit any ceil to be taken 
from the case. The cells are closed 
at the top by covers having suitable 
sealing flanges. Only a small amount of 
sealing compound is necessary to form, 
with the cover, a tight and strong 
closure for the cells, yet one that can 
be readily opened for inspection or re- 
pair when necessary. The space for- 
merly devoted to bulky sealing com- 
pound is used in these.batteries to ob- 
tain greater plate area. It is claimed 
that this increase amounts to about 20 
per cent as compared with that in many 
batteries of the old construction. This 
large plate area permits overcharging 





SEPARATE SEALED CELL FOR AUTOMOBILE 
BATTERIES 


with minimum heating and wear on the 
plates. 

The Cincinnati Storage Battery Com- 
pany, 228-230 Stark Street, Cincinnati, 
Ohio, is the manufacturer of these bat- 
teries. 
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Public Service Commission News 
Idaho Commission 


The Public Utilities Commission and the act creating 
and clothing it with power are under fire in Idaho. 
There appears to be a concerted movement to attack 
the law and the commission in the Legislature follow- 
ing its inauguration on Jan. 8. Just how effective the 
attack will be, and how far it will progress, is a matter 
of speculation. No secret is made of the fact that a bill 
will be introduced which will have for its object the 
repeal of the public utilities law and the abolishment 
of the commission. 

When the last Legislature was in session the com- 
mission was the center of fire over an effort to withdraw 
one of its sharpest teeth, Sec. 48 of the utilities act, 
which gives the commission jurisdiction over public 
utilities and requires them to first secure a certificate 
of public convenience and necessity from the commis- 
sion before starting operations. A bill was introduced 
to repeal the utilities law. It never reached the floor 
of the Senate and died in a committee. At that session 
there was also a concerted attack on the commission. 
It ended nowhere. An effort made to repeal Sec. 48 was 
defeated, but a compromise was reached to amend the 
law by which mining companies desiring electricity for 
power and lighting purposes could bring it into Idaho 
from another state. These mining companies were held 
not to be public utilities. 

The fight on the commission at this time gives prom- 
ise of becoming a lively one, but like others made here- 
tofore it may die down after the Legislative hopper 
starts to grind. Several explanations are given for the 
latter possible condition, chief among which is a plank 
in the Democratic platform. This plank is as follows: 

“We favor amendments to the public utilities act 
whereby that body shall be clothed with authority to 
pass upon and regulate the issuance of all securities of 
public service corporations.” 

When the public utilities law was passed by the Leg- 
islature four years ago it contained just such a provi- 
sion as the Democratic platform plank declares for. It 
was this provision that proved to be the bone of conten- 
tion over the passage of the law in that session. As 
passed by the House the act contained it. The Senate 
killed the provision and also a section allowing the com- 
mission to have its own attorney. Instead an amend- 
ment was attached to it placing the legal work in the 
hands of the Attorney General. The above plank is 
taken to mean, therefore, that the Democratic party is 
in favor of strengthening the public utilities law by 
adding to it the one provision which its most radical 
opponents defeated four years ago. 

The antagonism toward the commission and the law 
creating it is largely due to the power given in See. 48. 
Opponents of the commission believe that this section 
should be killed so that competition in the public utilities 
field of Idaho will bring about greater development. 
They assert that competition is impossible and develop- 
ment stifled under a rigid enforcement of the section 
in that it gives the commission power over all classes 
of public utilities, permits it to give monopoly in a 
special field to one corporation as against another, and 


clothes the commission with too much power. The 
friends of the commission declare that to repeal Sec. 
48 means the end of the usefulness of the commission, 
as most of its power is removed; that legitimate invest- 
ment in a public utility or public utilities in any field 
is entitled to protection and that duplication of public 
utilities in a field that can be served by one utility, 
whether power, light, water, etc., means ruinous com- 
petition, the cost of which the public in the long run 
has to bear. 
Illinois Commission 


The order which the State Public Utilities Com- 
mission of Illinois entered on July 11, 1916, in the 
Jacksonville Rate Case (2698), prescribing gas, electric, 
and street-railway rates for Jacksonville (population 
about 18,000), has been vacated by the Commission 
upon an agreement of the parties to the original com- 
plaint, and a substitute order in lieu thereof was en- 
tered on Dec. 18, 1916. 

Upon a refusal of the Commission to reopen and 
rehear the entire case, the Jacksonville Railway & Light 
Company (respondent) perfected an appeal to the Cir- 
cuit Court of Sangamo County, where a stay of the 
rates determined by the Commission was secured upon 
agreement of all parties concerned. Features in the 
initial order were set forth in the ELECTRICAL WORLD of 
July 22. 

No further action was taken in the Circuit Court, 
and no date was set for a hearing upon the ques- 
tions at issue. Recently, the City of Jacksonville and 
the utility reached an agreement, which affected not 
only the rates for utility services, but many other mat- 
ters as well, including certain controverted street-pav- 
ing, franchises, gas service and other litigation. 

The compromise rates are somewhat higher than 
those fixed by the previous order of the Commission, 
but are generally lower than those heretofore in effect 
in Jacksonville. The basis of settlement took into con- 
sideration the increased cost of fuel and other utility 
supplies since the date of the valuation, and the settle- 
ment runs for a period of one year. In vacating its 
previous order of July 11, 1916, the Commission elimi- 
nates a valuation of $565,000, but adheres to the re- 
quirement that the utility set up an annual depreciation 
fund of $21,100. The Commission, in permitting the 
compromise rates to become effective, retains juris- 
diction over the subject matter. 

The rate for residence service is 12 cents for first 
50 kw.-hr., subject to 10 per cent discount for payment 
within ten days, and a minimum monthly bill of 75 
cents. For commercial lighting the rate is 10 cents for 
the first 150 kw.-hr., with similar discounts for pay- 
ment and similar minimum bill as for residence service. 
For motor service the rate is 8 cents for the first 50 
kw.-hr., 6 cents for next 150 kw.-hr. and 5 cents for next 
300 kw.-hr., with discount of 1 cent per kilowatt-hour 
for all energy used under 1000 kw.-hr.'a month on bills 
paid within ten days of date of bill. The minimum is 
50 cents per rated horsepower up to 5 hp., and 30 cents 
per horsepower for all in excess of 75 hp., provided no 
bill is less than $1.per month per meter. The railroad 
pays a fixed charge of $2,000 a year plus an energy 
charge of 1 cent a kilowatt-hour. 
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San Diego Supervision Charge. — 
Through a typographical error the su- 
pervision charge for which H. M. 
Byllesby & Company was contending in 
the San Diego Consolidated Gas & Elec- 
tric Company rate case and which was 
allowed by the California Railroad 
Commission was stated on page 1261 of 
the ELECTRICAL WoRLD for Dec. 23 as 
25 per cent. This should have read 2.5 
per cent. 

Imposition of Delinquency Penalty 
Enables City to Cut Rates.—By impos- 
ing a penalty of $2 for delinquent cus- 
tomers who do not pay within thirty 
days, the city of Princeton, Ill., has 
been able to cut its rates for electricity 
from a 15-cent maximum to a 10-cent 
maximum. Consumers now pay quickly, 
thereby enabling the city to pay its 
own debts more promptly and to take 
advantage of discounts. 

Electric Trucks for Films Involving 
Transportation.—Secretary Marshall of 
the Electric Vehicle Section, N. E. L. 
A., has sent a letter to the manufactur- 
ing members of the association suggest- 
ing that when a manufacturer arranges 
to develop a motion picture film involv- 
ing transportation he consider the pos- 
sibility of using electric vehicles. By 
so doing, Mr. Marshall says, “valuable 
publicity will effectively be lent to the 
electric vehicle.” 

Federal Appropriations for Bureau 
of Standards Electrical Investigations. 
—A bill has been introduced into the 
House of Representatives, and reported 
to the House committee on appropria- 
tions, making appropriations, among 
other things, for investigations by the 
Bureau of Standards for the year end- 
ing June 30, 1918. Among the inves- 
tigations are the following: Electric 
current, danger in transmission, $15,- 
000 (no increase); standards and meth- 
ods of measurements of public utilities, 
$50,000 (increase, $10,000); radio com- 
munication, $10,000 (no increase). 

Seventeen Pick Up Fallen Wire.— 
The curiosity of the human race knows 
no limit. In one of our large Eastern 
cities, says the Au Sable News, some 
men were at work installing a new wire 
on a busy street. For some reason the 
part of the wire that was already in 
place broke near one of the poles and 
fell to the ground. As the work of 
erection was not yet completed, the 
circuit was not in service and the wire 
was dead—but this fact was known only 
to the employees of the electrical com- 
pany. One of the men, knowing the 
danger to the public from fallen wires, 
but ‘also knowing that this particular 
. wire was harmless, stood near by to 
note what action the passing throng 
would take. In fifteen minutes ap- 
proximately 200 persons passed this 
point, and of this number twenty-two 
showed. some curiosity regarding the 
wire. Of the twenty-two who stopped 
seventeen, all adults who might reason 
ably be supposed to know better. 
stooped down and took hold of the wire. 
or at least touched it, and then, finding 
it harmless, passed on. If the wire had 
been charged to a high potential, the 
first of the seventeen “doubting Thom- 
ases” would have been killed. 
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Timely items on electrical happenings 
throughout the world, together with 
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Final Hearing on Washington Code. 
—Proposed alterations in the code of 
overhead electrical rules were taken up 
for a final hearing by the State Public 
Service Commission at Olympia, Dec. 
19, with more than 40 representatives 
of power, light and telephone com- 
panies and about a dozen representa- 
tives of organized electrical workers 
present. W. J. Canada of Washington, 
D. C., representing the National Bu- 
reau of Standards, explained the work- 
ings of the National Electrical Code. 


Assistant Examiner, Patent Office.— 
The United States Civil Service Com- 
mission announces an open competitive 
examination for assistant examiner in 
the patent office, for both men and 
women, on Jan. 17, 18 and 19, 1917. 
From the register of eligibles resulting 
from this examination certification will 
be made to fill vacancies as they may 
occur in this position at the entrance 
salary of $1,500 a year, in the United 
States Patent Office, Washington, D.C. 
As the supply of eligibles for this po- 
sition has not been equal to the de- 
mand, qualified persons are urged to 
enter this examination. 

Storage of Soft Coal.—This year 
there appear to be more fires than 
usual, due to spontaneous ignition of 
piles of soft coal, according to the Un- 
derwriters’ Bureau of the Middle and 
Southern States. As safeguards 
against the occurrence of such fires the 
bureau makes the following sugges- 
tions: “1. Storage should be kept, if 
possible, well away from the main 
buildings of the plant. Under no cir- 
cumstances should it be piled up against 
a frame building. 2. If outside space 
will permit, the piles should be made 
low (not higher than 12 ft.); and of 
large area, rather than of small area, 
and piled high. 3. If wet coal is re- 
ceived, it should be dumped around the 
edges of the pile, or in some location 
where the air can get to it freely, and 
where large quantities of other coal 
will not be packed on top of it 4. If 
large amounts are stored, it is a good 
plan to insert wrought-iron pipe 2 in. 
or 3 in. in diameter into the piles as 
they are built up. The lower ends of 
these pipes should be at different 
heights from the ground throughout the 
piles, and probably one 3-in. pipe to 
every 400 sq. ft. of surface would be 
ample. This arrangement allows air 
to circulate freely through the coal pile, 
and is a great aid in preventing spon- 
taneous ignition. The pipes should 
preferably be perforated, and it is a 
good plan to lower a thermometer occa- 
sionally through one of them to get a 
temperature reading from the center of 
the pile.” 
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Ambulances Heated Electrically.— 
All of the latest type of ambulances on 
the western front of the European bat- 
tlefield are equipped with electric heat- 
ers fed from storage batteries. If a 
badly-wounded soldier can be kept 
warm during the trip from the battle- 
field to the hospital the chances for 
recovery are so much better. In this 
respect the electrically-heated ambu- 
lances, it is reported, are proving to be 
very satisfactory. 


Company Voluntarily Reduces Rates. 
—The Worcester Suburban Electric 
Company of Uxbridge, Mass., has an- 
nounced its third and fourth reductions 
in the cost of electric energy to its 
local customers. A reduction of 0.5 
cent per kilowatt-hour from the pres- 
ent 14-cent rate will be effective after 
Jan. 1, 1917. And there will be an- 
other additional reduction of 0.5 cent 
per kilowatt-hour for all electric current 
used and billed to customers after July 
1, 1987. 


Municipal Ownership Legislation De- 
sired in North Dakota.—Comprehen- 
sive legislation to make effective a 
more general establishment of munici- 
pally-owned public utilities, it is under- 
stood, will be laid before the North Da- 
kota Legislature this winter as a result 
of the action of the Fargo Trades and 
Labor Assembly, which has placed un- 
der way in Fargo a movement for the 
establishment by that city of a munici- 
pally-owned electric power plant. Pre- 
liminary steps toward the adoption of 
a legislative program covering the 
problem have already been taken, it is 
announced, but the exact nature of the 
bill that will be presented has not yet 
been determined. North Dakota, the 
labor leaders of Fargo point out, is at 
the present time without an adequate 
act covering municipal ownership. 


Research Fellowships in Engineering 
Experiment Station—To extend and 
strengthen the field of its graduate 
work in engineering, the University of 
Illinois maintains fourteen engineering 
experiment station research fellow- 
ships. These fellowships, for each of 
which there is an annual stipend of 
$500, are open to graduates of approved 
American and foreign universities and 
technical schools. Appointments to 
these fellowships are made and must 
be accepted for two consecutive col- 
legiate years, at the expiration of which 
period, if all requirements have been 
met, the degree of Master of Science 
will be conferred. Not more than half 
of the time of the research fellows is 
required in connection with the work of 
the department to which they are as- 
signed, the remainder being available 
for graduate study. Nomination to fel- 
lowships, accompanied by assignments 
to special departments of the engineer- 
ing experiment station, are made from 
applications received by the director of 
the station each year not later than the 
first day of February. Preference is 
given those applicants who have had 
some practical engineering experience 
following their undergraduate work. 
Appointments are made in the spring 
and they take effect the first day of the 
following September. 
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Investments Discussed at Dallas.— 
William H. Black of San Antonio on 
Dec. 15 addressed the Dallas Electric 
Club and Jovian League on the subject 
“Electricity as a Legitimate Field for 
Investment.” 


H. M. Byllesby Addresses Chicago 
Club.—At the Dec. 28 meeting of the 
Electric Club-Jovian League of Chi- 
cago, H. M. Byllesby of H. M. Byllesby 
& Company spoke on “The Electrical 
Man’s Responsibility to His Country.” 
The annual dinner will be on Jan. 18. 


Are Oscillators from High-Power 
Radio Stations.—At the regular meet- 
ing of the Los Angeles section, A. I. 
E. E., Dec. 19, August Hund, depart- 
ment of physics and electrical engineer- 
ing, University of Southern California, 
presented a paper entitled “Are Oscil- 
lators for High-Power Radio Station.’ 


Motion Pictures of Pipe Manufac- 
ture.—A series of three industrial mo- 
tion picture films, illustrating the man- 
ufacture of pipe, from ore to finished 
product, was shown before the Lynn 
section, American Institute of Elec- 
trical Engineers, on Dec. 20. These 
pictures were taken under the direction 
of the National Tube Company, Pitts- 
burgh, Pa., after eight months’ work. 


Meeting of Portland Electrical Men. 
—The Portland (Ore.) sections of the 
American Institute of Electrical En- 
gineers, National Electric Light Asso- 
ciation and Oregon Society of Engi- 
neers held their fifth bi-weekly lunch- 
eon at the Oregon Hotel, Portland, on 
Dec. 20. The luncheon was in charge 
of the Oregon Society of Engineers, 
with E. G. Hopson, consulting engi- 
neer, acting as chairman. The guests 
were addressed by Judge C. U. Ganten- 
bein on “The New National Defense 
Act.” 


Doherty Addresses Kansas City Jo- 
vians.—Henry L. Doherty addressed 
the Jovian League of Kansas City at 
its banquet at the Hotel Muehlebach on 
Dec. 21. There were 250 Jovians pres- 
ent in festival caps, and the enthusi- 
asm of the occasion was heightened by 
the presence of the reigning Jupiter. 
Mr. Doherty spoke at length on the 
effect on the public at large, especially 
the laboring classes, of legislation reg- 
ulatory of corporations during the past 
few years. Mr. Doherty also spoke of 
the Jovian League as the means by 
which extraordinary progress in the 
electrical industry might be gained in 
the next few years. He referred to his 
plan for setting specific weeks for va- 
rious centers, during ‘which Jovians 
would report on their observations of 
opportunities for saving labor through 
the use of electricity—the suggestions 
to be received by experts assigned to 
the cities during the weeks set, and by 
them worked out into practical form. 
The Jovians were especially glad to 
entertain also at the banquet John H. 
Lucas, president of the Kansas City 
Light & Power Company. Mr. Lucas 
spoke on the opportunities for young 
men in the industry, and dwelt on the 
factors of success in any business— 
the necessity for careful training, dili- 
gence, good habits and square dealing, 
and, above all, of service to the public. 
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Oregon Engineers Hold Electrical 
Night.—The Oregon Society of Engi- 
neers of Portland, on Dec. 22 celebrated 
“Electrical Night” at the Portland 
Chamber of Commerce. The following 
program was heard: “Recent Achieve- 
ments in the Electrical Field,” by O. 
B. Coldwell, general superintendent 
Portland Railway, Light & Power Com- 
pany; “Historical Phases of Electric- 
ity,” with special reference to local con- 
ditions, by R. R. Robley, operating en- 
gineer Portland Railway, Light & 
Power Company; “Commercial Applica- 
tion of Electricity,” by W. H. Lines, 
commercial engineer Portland Railway, 
Light & Power Company. 


Edison Junior Christmas Party at 
Chicago.—The Commonwealth Edison 
Section of the National Electric Light 
Association gave an Edison Junior 
Christmas party in Customers’ Hall on 
the evening of Dec. 22. Invitations 
were extended to all members and their 
children. It was the aim to make this 
juvenile Christmas party something new 
in the social and welfare work of cen- 
tral station companies. The affair pre- 
sented one of the few opportunities 
which are given the families of em- 
ployees of such a large organization 
to become acquainted. To interest the 
little folks there was a Christmas tree, 
and Santa Claus with a gift for each 
child. Among the other juvenile en- 
tertainment features there was a Punch 
and Judy show performances by a ven- 
triloquist, a magician, and a troupe of 
trained dogs. 

Illuminating Engineers to Hold Head- 
light Symposium.— The Illuminating 
Engineering Society will hold a meet- 
ing on Jan. 10, in the Engineering So- 
cieties Building, New York City, which 
will be devoted to the subject of auto- 
mobile headlights. A paper is to be 
presented by W. F. Little of the Elec- 
trical Testing Laboratories, entitled “A 
Survey of the Automobile Headlight 
Situation.” This paper will present a 
symposium of the opinions of various 
men in the lighting and automobile en- 
gineering fields in an attempt to ar- 
rive at a consensus of opinion as to the 
requirements. The paper will then de- 
scribe various headlights upon the 
market, and in connection with these 
a demonstration will be made of the 
lamps which are in general use, to- 
gether with several types which have 
not as yet been placed upon the market. 
Following the presentation of this paper 
it is planned to hold a symposium of 
engineers, legislative authorities, police 
officials, etc., in an attempt to secure a 
good discussion of the headlight prob- 
lem from a number of different view- 
points. 
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Missouri Contractors to Meet in 
Kansas City.—The Kansas City Elec- 
trical Contractors’ Association will en- 
tertain the Missouri Association at the 
annual meeting of the latter in Kansas 
City late in January. Extensive plans 
are under way. 


Opportunities for Men in Electrical 
Industry.—A meeting of the New York 
Companies’ Section of the National 
Electric Light Association was held at 
the auditorium of the New York Edi- 
son Company on Dec. 19. The meet- 
ing was addressed by F. M. Feiker, edi- 
tor of the ELECTRICAL WORLD, and Theo- 
dore Rousseau, secretary to the Mayor 
of the City of New York. Mr. Feiker 
spoke on “Opportunities for Men in the 
Electrical Industry.” He made the point 
that the central station includes within 
itself practically all the activities of 
the industry, from science through man- 
ufacturing, operating, management and 
sales. Mr. Rousseau spoke on the work 
of city administration, saying that many 
of the problems of managing the city 
were the same as those of managing 
any business. At the meeting a vote 
was taken on the name for the branch 
paper. It was voted to call it The Volt 
Age and a prize of ten dollars was 
awarded to Arthur H. Miller, the au- 
thor of the name chosen. The meet- 
ing closed with an entertainment pro- 
gram. About 300 attended the meeting. 


Meeting of Cleveland Section of In- 
stitute.—The Cleveland section, Amer- 
ican Institute of Electrical Engineers, 
held its regular monthly meeting on 
Dec. 18 in the Electrical League rooms 
at the Hotel Statler. There were about 
seventy-five in attendance to hear J. D. 
Wright speak on “Speed Control of In- 
duction Motors for Rolling Mill Drive.” 
Mr. Wright, who is engineer of the 
power and mining department of the 
General Electric Company at Schenec- 
tady, illustrated his talk with numer- 
ous slides, and an interesting discussion 
followed the reading of his paper. It 
was also decided at this meeting to es- 
tablish an advisory board for the Cleve- 
land section, composed of the past 
chairmen. This board is to be headed 
by the chairman who has been most re- 
cently superseded. Another important 
step taken at the meeting was the ap- 
pointment of a committee whose duties 
will be to bring about a more harmoni- 
ous relation between the Cleveland sec- 
tion and the other electrical societies of 
the city, especially the Cleveland Engi- 
neering Society and the Electrical 
League. E. W. P. Smith was appoint- 
ed chairman of this committee, and the 
other two members are Prof. H. B. 
Dates of Case School and W. M. Skiff 
of Nela Park. The committee feels 
that there are excellent possibilities in 
the future of the Institute, Cleveland 
Engineering Society and the Electrical 
League joining forces and obtaining 
central headquarters, and as these so- 
cieties grow there will be greater pos- 
sibilities of erecting a joint clubhouse. 
Representatives of the other electrical 
organizations were in attendance at the 
preliminary meeting and are heartily in 
favor of this co-operative activity, in- 
augurated by the Institute. 
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SUPPLY OF MAGNET WIRE SMALL 


Demand Coupled with Inability to Get Sufficient 
Copper Reduces Stocks 


The 1916 production of magnet wire has greatly sur- 
passed that of any previous year. Motor production and 
generator production have both been tremendous, and natu- 
rally the quantity of dynamo-electric machinery in use has 
considerably increased. Because of the large number of 
pieces of electric machinery in use, and also because so many 
second-hand motors and generators once taken out of serv- 
ice have again been put to use, repairs have been much 
larger than usual. 

It has been impossible to thoroughly supply this demand 
for magnet wire, and consequently local stocks for repair 
purposes are very small and in many instances have dwin- 
dled to nothing. So serious has this become that some cen- 
tral stations, being alarmed, have sent notices to power cus- 
tomers urging that the highest degree of care be taken with 
motors, as it will practically be impossible to effect repairs 
without considerable delay. 

Inquiries resulted in statements that the situation was 
further aggravated by the difficulty in obtaining a sufficient 
supply of copper. 


JOBBERS’ OVERHEAD COSTS 
INCREASING VERY RAPIDLY 


Increase in Number of Small Orders Responsible— 
Retail Business Now Being Done by Local 
Jobber on Wholesale Prices 


For a number of years the overhead expense of the elec- 
trical jobbing business has been increasing rapidly and, in- 
asmuch as the profits do not show a corresponding increase, 
it is being viewed with alarm in many quarters. The reason 
is the increasing number of small orders that the jobber is 
called upon to handle. It has come to a point where the 
electrical jobber is now doing a large retail business at 
oftentimes wholesale prices. 

To a large extent this has been due to the localization of 
the electrical jobbing business. Many large cities have one 
or more electrical jobbing houses, and contractors and deal- 
ers find it very easy to buy supplies from the local jobber 
as needed. In other words, the local jobber is selling retail 
lots at quantity prices. He must maintain the electrical 
supply stock for the entire community. 

In addition there are many new pieces of electrical sup- 
ply apparatus being placed on the market each year. Quite 
frequently are there new articles brought out without any 
thought as to the method of marketing or distribution. 

When the matter of selling small lots at wholesale prices 
is brought to the attention of the local jobber he quickly 
replies that he has made the customary profit of 15 per 
cent or 20 per cent. The entire transaction is regarded as 
one on which a per cent profit is made. No account ap- 
parently is taken of the gross profit per transaction. A 
large number of transactions are made where the amount 
of the sale is under $1. On a basis of 20 per cent profit the 
gross profits on such sales are under 20 cents. vee 

Buying as close as he does and selling to such a limited 
market, a sale such as the above actually means a loss to 
the jobber. It has frequently been stated that no electrical 
jobber can afford to do a wholesale business on transactions 
where the amount involved is less than $5. In other words, 
it practically costs a jobber $1 to make a sale. 

Two remedies have been suggested. The first is that of 
the retail business is to be retained by the jobber, then he 
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should charge the retail price, the same price that the con- 
tractor and dealer charges. The other would make it un- 
ethical to sell in less than wholesale lots by establishing 
standard packages as sale units. Any purchaser, then, who 
cannot buy in standard package lots would have to buy 
from the retailer. 


COPPER QUOTATIONS LOWER 


Manufacturers Having Overpurchased Weaken Mar- 
ket by Offering Small Lots for Resale 


From its high point of 36 cents a little over two weeks 
ago, prompt delivery electrolytic copper had dropped early 
this week to 31.50 cents, with no buyers. January copper 
was quoted at 30.75 cents. Copper for the first quarter of 
1917 was quoted at 30.25 cents, second quarter 29.25 cents, 
third quarter 28.25 cents and last quarter 27.27 cents. 

In spite of the fact that large producers declared that 
they were sold out well into 1917, and that unsold produc- 
tion for the rest of 1917 was small, the market was unable 
to withstand the uncertainties that would be contingent 
upon peace. There was every evidence also that buyers had 
overstocked. It was really this latter class, and not the 
speculators, who forced the market down. The stocks held 
by speculators were really not very large and therefore 
could have but little effect on the market, especially if the 
manufacturers wished to protect the prices of their own 
stock. Many manufacturers, however, did not care to do 
this, as they had protected adequately, by orders for future 
delivery, their copper stocks and were therefore willing to 
take a profit on present excess stocks. Frequent offerings 
of resale copper in lots of under 500 tons cut the quotations 
to near the 30-cent mark. 

One thing is significant, and that is the drop in quotations 
for delivery during the second half of 1917. When spot 
copper first began to fall in price long-delivery copper held 
very firm. It was then pointed out that manufacturing de- 
mand for long deliveries was sufficient to hold up the price. 
Now there is apparently some apprehension on the part of 
the producers that such might not be the case. 

Copper wire base fell off to 37.50 cents for prompt de- 
livery and 35.50 cents for February delivery. 


ADVANCE IN ELECTRIC 
HEATING APPLIANCE PRICES 


Excessive Cost of Raw Materials and Labor Allow 
Unsatisfactory Margin of Profit at 
Former List 


Beginning Feb. 1 the minimum list price of certain elec- 
tric-heating devices licensed under the Marsh patent for a 
nickel-chromium resistance element will be advanced. The 
advance will be $0.50 on the ordinary household flatiron and 
on toasters and $5 on ranges. The minimum list price on 
the other appliances will not be raised at this time. 

These advances are due to the excessive costs of raw 
materials and of labor. Some of the manufacturers have 
found it impossible to obtain a satisfactory margin of profit 
under the present minimum prices, and in certain instances 
appliances have been listed at prices above the minimum 
license price. All the manufacturers, however, were not 
willing to do this independently; and inasmuch as the li- 
cense agreement was drawn up partly to effect a stand- 
erdization of prices in order to insure a uniformity of 
quality of product, it was felt necessary to have some ac- 
tion that would bind all manufacturers. 
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Even with the new minimum it is doubtful if a satisfac- 
tory profit will be found by all manufacturers. In fact, it 
is understood that some manufacturers will take the stand 
that, since a price increase must be made at this time, the 
price should be increased with an eye to future increase in 
raw-material costs and to insure a better profit. For this 
reason there is occasion to believe that in all probability cer- 
tain makes of flatirons and toasters which under the present 
license arrangement list for $4 will not only go to $4.50 on 
Feb. 1, because of the new arrangements, but will go to $4.75 
or $5. 

All orders taken at current prices must be shipped before 
Feb. 1 in order to escape the advance. Considering the 
rushed and already swamped condition of a number of heat- 
ing appliance factories, it is doubtful if many orders will be 
accepted for delivery before Feb. 1. Some manufacturers, 
it is known, have withdrawn all quotations and will accept 
orders subject to a new schedule which will probably not 
be announced until after the first of the new year. 


MARKET CONDITIONS RAISE 
COST OF DOING BUSINESS 


Long Distance Telephone Calls and Personal Visits 
to Sellers and Other Similar Items Make 
Considerable Totals 


Besides the rising costs of raw materials and labor there 
is another manufacturing cost that has assumed consider- 
able proportions during the past twelve months, namely, 
the cost of doing business. With the electrical manufac- 
turer it costs almost as much to sell his goods as before, 
because he has kept his sales force intact. However, in the 
matter of buying materials and equipment, costs have 
spurted along. Formerly if some manufacturing materials 
were wanted a letter from the purchasing department would 
bring around a few salesmen immediately. Now, in nine 
cases out of ten, a letter will not even bring a quotation. 
The purchasing department must therefore do business in 
a more direct way. To-day if stock is wanted the purchas- 
ing agent either telephones or takes a trip to the seller. 
Practically all inquiries are handled over the telephone. 
Long-distance calls of more than 1000 miles to place orders 
are by no means infrequent. These charges mount up rap- 
idly. 

it costs considerably more to hire labor to-day than for- 
merly, because labor is so uncertain. A shop in New Eng- 
land hires more than 2000 men a month to maintain a force 
of 200 men. Where there are regulations requiring physical 
examination before an applicant shall be permitted to start 
work another large bill is run up. Furthermore, where the 
duties of keeping a sufficient number of employees at work 
have increased so much a larger employment bureau force 
has become necessary. 

There are a number of other similar charges, no one of 
which is large in itself but which added together make a 
very appreciable figure. They are all new costs incidental 
to the market conditions that now obtain. 


UNCERTAINTY EXISTS IN 
REGARD TO FUTURE MARKET 


Possibility of Peace Negotiations Causes Many Job- 
bers to Hold Back from Buying in An- 
ticipation of Lower Prices 


For a long time there has existed an uncertainty about 
the future market for electrical appliances that has kept 
jobbers from buying too heavy. Now that the question of 
peace is being considered, this uncertainty has increased to 
a point where jobbers are hesitating before placing further 
orders to see what Europe plans to do. 

There is no doubt in the minds of the trade that copper 
will drop somewhat in price should the war end. The pres- 
ent agitation was sufficient to bring the quotations down 
about 4 cents. 

Manufactured products, of course, will probably not re- 
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spond as quickly as the market for raw materials, but it is 
doubtful if purchasers will enter the market at the high 
prices when it may be only a matter of a few weeks until 
prices will come down. In such cases jobbers will have to 
accept a loss in the decreased value of their stocks. 

If jobbers were certain that prices would remain where 
they are or advance during the next six months they would 
no doubt stock up heavily. Some jobbers will, of course, 
take a chance, but the more conservative are unwilling to 
lay in large stocks at present prices except where it can be 
definitely ascertained that the price will not fall. 

Furthermore, electrical jobbers and contractors are not 
accepting orders for future delivery except on the basis of 
delivery price or where the manufacturer will quote a price. 
The jobbers expect to take a loss when the market falls, 


but they are taking all precautions to make this loss as 
small as possible. 


ELECTRICAL EXPORTS IN 1916 
BREAK ALL RECORDS 


October Figures Reach Record Value of $4,045,645, 
Bringing Totals for First Ten Months of 
Current Year Up to $31,073,268 


Based on the figures reported to the government for the 
first ten months of the current year, exports of electrical 
goods of American manufacture will reach in value in 1916 
a new high record. It is estimated that the 1916 electrical 
exports will be well in excess of $37,000,000. If the volume 
of exports for the three months last reported—August, Sep- 
tember and October—has been maintained during November 
and December, then thé above estimate will be too small by 
more than $1,000,000. 

October was another heavy export month, being larger 
than any previous month. The volume of electrical export 
business in that month was $4,045,645, in comparison with 
$2,179,453 in the preceding October. The exports of bat- 
teries, generators, insulated wire and cable, carbon filament 
lamps, motors and miscellaneous merchandise during Oc- 
tober last were greater in value than ever before. Atten- 
tion is called particularly to miscellaneous merchandise, of 
which almost $2,000,000 was exported in October. In the 
ten months January-October the exports in this class have 
almost doubled in value. 

Exports of electrical goods amounted to $31,073,268 dur- 
ing the first ten months of 1916, in comparison with $19,- 
419,403 and $16,697,829 during the corresponding periods of 
1915 and 1914 respectively. The largest items in the list 
are: Batteries, $1,504,788; generators, $1,379,153; insulated 
wire and cable, $3,587,342; metal filament incandescent 
lamps, $1,165,509; motors, $3,993,233; telephones, $1,322,939, 
and miscellaneous merchandise, $15,266,360. 

During the past three years a steady growth has been 
noticeable in the exports of batteries, insulated wire and 
cable, metal filament incandescent lamps, meters, motors, 
telegraph instruments and miscellaneous equipment. 

In the accompanying table are shown the exports by value 
of electrical goods of American manufacture as reported by 
the Bureau of Foreign and Domestic Commerce for the 
month of October: 


Ten Months 
October Ending October 
erties, grantees meee 
1915 1916 1915 1916 
Articles Value Value Value Value 
Batteries ....... ota $82,554 $173,734 $1,069,932 $1,504,788 
Dynamos or generators 137,445 249 281 1,696,958 1,379,153 
PEED weeak sana weakens 34,578 13,949 298,492 269,180 
Insulated wire and ca- 
ar eee 201,856 575,024 2,284,634 3,987,342 
Interior wiring sup- 
plies, ete., including 
ee ENS 63,307 89,214 726,344 735,838 
Pe TA 5. o's awe es 1,234 644 18,476 13.590 
Carbon filament lamps 17,223 27.164 121,684 98,770 
Metal filament lamps. 106,428 98,908 645,487 1,165,509 
Meters and other meas- 
uring instruments. . 4,272 80,895 503,553 705,137 
NE comin a re a's 4 290,623 526,231 2,751,623 3,993,233 
Telegraph instruments : 
(including wireless 
ee 30,171 18,366 110,535 139,127 
Telephones .......... 72,493 105,146 792.593 1,322,939 
Transformers ....... 64,908 90,367 516,571 $92,302 
DARE ROE 26 nad Ramns « 1,020,361 1,996,722 7,882,521 15,266,360 





Wethie. Bocas. $2,179,453 $4,045,645 $19,419,403 $31,073,268 
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Manufacturing and Industrial 


Electrical Alloy Company, Morristown, N. J., presented 
a 5 per cent Christmas bonus to its employees. The com- 
pany has the first section of its new building nearly com- 
pleted, and expects to move in within two or three weeks. 


Robbins & Myers Company announces that on Jan. 1, 1917, 
the Rochester office will be removed to 740 Elicott Square 
Building, Buffalo, N. Y. L. Larsen, the present manager 
of the Rochester office, will have charge of the Buffalo office. 


Samuel M. Hofheimer, Philadelphia, Pa., announces that 
he is now located in the Bulletin Building, where he will 
continue to represent the Monarch Refillable Fuse Company; 
the Davidson & Stevenson Porcelain Company; the Dielec- 
tric Manufacturing Company, and the Cap-Swivel-Let Com- 
pany. Mr. Hofheimer also announces that he has taken over 


the business of the Electrical Service Equipment Company 
of Philadelphia. 


Menominee (Mich.) Electric Manufacturing Company an- 
nounces that it has recently purchased the entire property 
and stocks of the Kandem Electric Company, 29 East 
Twenty-first Street, New York City. For the time being 
this company will retain its name, acting, however, as the 
division of the home office in charge of the New England 
territory. P. M. Dreyfus, treasurer of the Kandem com- 
pany, will be manager of the new district offices. 


The Blackburn-Smith Corporation, 105 West Fortieth 
Street, New York City, through purchase of the filter de- 
partment of James Beggs & Co., has acquired all patents, 
records, patterns and rights for the manufacture and sale 
of the Blackburn-Smith feed-water filter and grease ex- 
tractor and the Blackburn-Smith sewage ejector system. 
The engineers and agents previously identified with these 
products have been taken over in a body by the new cor- 
poration and will in future work under the direction of 
Irvin H. Kaufman, vice-president, who has supervised the 
manufacture, sale and installation of the Blackburn-Smith 
filter for the past ten years. 


Universal Display Prize-Winners.—Prizes have been 
awarded in the window display contest of Universal Perco- 
lators, as follows: First prize, Vonnegut Hardware Co., 
Indianapolis, Ind.; second prize, Schoedinger-Marr Co., Co- 
lumbus, Ohio; third prize, Sterling Electric Co., Minneap- 
olis, Minn. The judges were W. C. Warren, president, 
House Furnishing Review Company; P. F. O’Keefe, presi- 
dent, P. F. O’Keefe Advertising Agency; Herbert Flans- 
burgh, Herbert Flansburgh Advertising Service. A large 
number of displays were entered and the judges stated that 
the photographs of windows contributed in this contest are 
the best that have been shown since the contests have 
started. 


Beckman & Linden Engineering Corporation, 604 Balboa 
Building, San Francisco, Cal., was recently incorporated 
for the purpose of carrying on consulting and development 
work in civil, electrical, metallurgical and chemical engi- 
neering, the partners being J. W. Beckman and H. E. Lin- 
den. Their activities will embrace investigations of the 
natural resources adjacent to existing or prospective power 
developments, with a view to developing new industrial 
uses of power; investigation of hydroelectric developments, 
designing and construction of power developments and in- 
dustries for power consumption, and the managing of such 
organizations. They will maintain a laboratory and are 
prepared to undertake any research work in chemistry, 
electro-chemistry and electro-metallurgy. They are also 
prepared to finance such prospective developments as ap- 
pear promising. 

Wagner Electric Manufacturing Company announces as 
incident to its extensive expansion various changes in sales 
office personnel and locations and in departmental heads. 
These include the following: The Chicago office will remove 
to 918 South Michigan Avenue, where it will combine with 
the service station. The Boston office will remove to 88 
Brookline Avenue, where it will combine with the service 
station. The San Francisco office will remove to 159 New 
Montgomery Street, where it will combine with the service 
station. P. B. Postelthwaite, formerly manager of the Cin- 
cinnati office, is now in charge of the service department 
with headquarters at the home office. J. W. Bryant, for- 
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merly in charge of the Buffalo and Syracuse offices, is now 
Cincinnati manager, C. P. MacGonigal of the Philadelphia 
office will be in charge of the Syracuse and Buffalo offices. 
The St. Louis service station is now under the direction of 
C. M. McCord, who was with the home office. 


Profit-Sharing and Group-Insurance for Sperry Em- 
ployees.—Life insurance policies and profit-sharing premi- 
ums to the approximate value of $1,000,000 were distributed. 
on Dec. 23 to 900 employees of the Sperry Gyroscope 
Company, Brooklyn, manufacturers of gyro-compasses, ship 
stabilizers and high-intensity searchlights. The profit- 
sharing premiums cover a period from Oct. 1 to Dec. 31, 
The individual amounts 
were determined according to a sliding scale, depending 
upon the length of employment, but includes all employees, 
whether they had been with the company five years or 
longer or only three months. The group life insurance 
policies, issued by the Travelers’ Life Insurance Company, 
are for each individual employee’s last annual earnings 
and include disability benefits. The latter provides that 
any employee under sixty years of age incapacitated for 
further service with the company by either injuries or 
disease, may obtain settlement for the full amount of his 
policy in not less than five annual installments, all undrawn 
installments to be credited with compound interest. In the 
event of the death of the insured employee prior to the 
collection of the final installment, the beneficiary will re- 
ceive the balance. 


Dividend Bonus for Doehler Die-Casting Employees.— 
Realizing the increasing cost of living the Doehler Die-Cast- 
ing Company, Brooklyn, N. Y., has announced to its em- 
ployees the following plan for an extra participating divi- 
dend on wages: Beginning Jan. 1, 1917, whenever this com- 
pany declares the regular dividend on its stock it will also 
declare a wage dividend amounting to 10 per cent per annum 
to all employees based on all wages actually received, in- 
cluding piece work and overtime. This wage dividend is 
subject to the following conditions: An employee must be 
in the company’s employ without interruption for a full 
year before he can participate in the wage dividend. Upon 
completion of a full year’s employment he automatically be- 
comes a candidate for this wage dividend. His wage divi- 
dend will be calculated from the date of completing the first 
year’s employment to the date of declaration of dividend. 
This wage dividend when declared will be applied as fol- 
iows: First—Will be paid in full to all employees who have 
been in the company’s employ a full period of three years 
or more; second, two-thirds will be paid to all employees 
who have been in the company’s employ for a full period 
of two years and less than three years; third, one-third will 
be paid to all employees who have been in the company’s 
employ for a full period of one year and less than two. This 
wage dividend will be declared quarterly the same as the 
stock dividend. It was further announced that beginning 
Jan. 1, 1917, all employees who have been working on the 
basis of fifty hours per week, will be put on a basis of forty- 
eight hours per week at the same pay. This company em- 
ploys 1200 men, and has a weekly payroll of approximately 
$25,000. 
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Selling Prices 


Selling Prices 


Bid Asked Bid Asked 
Copper £ Ss d £ s d 
London, standard spot... Gite 142 10 0 141 10 0 
Prime Lake .......005+.+.++» 82.00 to 32.507 31.00 to 31.507 
Electrolytic .........6+..... 34.00 to 34.507 31.00 to 32.007 
CREME hai cld oe ountcakisiwert alee 31.00 to 31.507 29.50 to 30.007 
Copper wire base........... 40.00 37.00 to 38.00 
LORE + a Si aise nin} Neo: 6 4 ine 7.50 7.50 
DMN 5c ik 5 iat penis pros ats asa 50.00 50.00 
Sheet zinc,, f.o.b. smelter...... 21.00 21.00 
NE MOO i ona <6 66 RN Re 10.17% to 10.67% 9.80 to 10.00 
eg Rr oie 42.50 40.62%F 
Aluminum, 98 to 99 per cent... 59.00 to 61.007 60.00 to 64.004 
OLD METALS 
Heavy copper and wire........ 27.00 to 29.00; 27.00 to 27.50F 
rE oo case cabe cette 16.00 to 17.507 15.00 to 15.50+ 
PRE TRE. 5.5 :5,3:5 oa a slasmew es 13.00 to 13.25 10.50 to 11.00+ 
ee ee ee Pere reer 6.75 to 6.874%4t 6.50 to 6.757 
EN ke cla ead etna s 7.00 to 8.007 7.50 to 8.007 
COPPER EXPORTS 
Tiokad Gui ib ey BGs 5b. ie Os are w rtp as Bennet 19,893 





+Nominal. 
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Corporate and Financial 


Acme Wire Company, New Haven, Conn.—A _ block of 
$500,000 of new capital stock has just been sold, making 
the total outstanding $1,000,000. 


Cities Service Company, New York, N. Y.—At its regu- 
lar monthly meeting held on Dec. 20 the board of directors, 
in addition to the cash dividend of 0.5 per cent upon the 
preferred and common stocks, declared a dividend of 2 per 
cent in common stock at par, payable Feb. 1, 1917, to com- 
mon stockholders of record on Jan. 15. It will be remem- 
bered that last May the directors established the policy of 
paying 6 per cent stock dividends in 1917, these to increase 
by 3 per cent each year thereafter so long as the company’s 
increasing earnings were sufficient to warrant such action. 
The declaration of the Feb. 1 dividend of 0.5 per cent indi- 
cates that it is the apparent intention of the board to pay 
the stock dividends monthly, the same as the cash disburse- 
ments. As no dividends are paid or accrued upon fractional 
shares of stock, the directors announced that the company 
had made arrangements with Henry L. Doherty & Company 
to keep in trust for any stockholder desiring to take advan- 
tage of the offer such fractional shares as may be payable 
monthly from the stock dividends declared. Under this plan 
Henry L. Doherty & Company will receive the fractions 
from the Cities Service Company and consolidate them into 
full shares. The cash and stock dividends received on these 
whole shares will then be credited to the accounts of the 
respective stockholders in proper proportion. When the ac- 
cumulations of stock aggregate one integral share certifi- 
eate will be forwarded to the stockholder, together with 
cash accumulations up to that time. 

Keystone Utilities Company, Scranton, Pa.—The unsold 
portion of $1,225,000 of first and consolidated mortgage 
collateral 5 per cent gold bonds is being offered at 91.5 
and interest with a 50 per cent allotment of stock. 


Kings County Electric Light & Power Company, Brook- 
lyn, N. Y.—In connection with the issue of $2,500,000 of 
convertible debentures and the $1,900,000 of demand notes 
of the Edison Electric Illuminating Company of Brooklyn, 
authorized by the Public Service Commission for the First 
District of New York early in December to be issued, the 
commission has imposed several ‘conditions: First, that 
there shall be authorized an increase of the capital stock 
of the Kings County company to provide for the conversion 
of the bonds into stock. Second, that the Kings County 
company shall sell debentures at not less than par or face 
value plus accrued interest, and that the proceeds shall 
be applied only to the purchase of the Edison Company’s 
demand notes and to the reimbursement of the Kings 
County company for moneys expended from income as 
mentioned above. Third, the Edison company’s demand 
notes to be applied only to expenditures for acquisition of 
property, for the construction, completion, extension or 
improvement of its facilities or renewals thereof, or to 
cover obligations entered into for the same general pur- 
poses. Fourth, the debenture issue shall be offered for sub- 
scription at par and accrued interest, first to the stock- 
holders of the Kings County company, and second, as to 
any remainder, to the Brooklyn Edison investment fund. 
The latter is a fund created and accumulated pursuant to 
a profit sharing and pension plan of the Edison Electric 
Illuminating Company of Brooklyn. In the event that al! 
of the issue of debentures is not subscribed for by stock- 
holders or by the Brooklyn Edison investment fund, the 
remainder may be disposed of to the general public. Fifth, 
the Kings County company and the Edison company are 
required to account to the commission disbursements made 
under the securities’ issues. Other provisions of the order 
provide that no proceeds of the debenture issue shall be 
paid over to the Kings County company by the Edison com- 
pany until a demand note or notes are tendered by the 
Edison company to the Kings County company. The author- 
ity to issue notes or debentures under the order expires on 
May 31, 1917. 


Lewiston-Clarkston Improvement Company, Lewiston, 
Idaho.—Deeds have been filed by the company for the sale 
of its electric power plants and irrigation system to the 
Washington-Idaho Water, Light & Power Company. The 
consideration of the sale is $800,000. With the filing of 
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the deeds a bond mortgage in favor of the Equitable Trust 
Company of New York was also placed on record, this in- 
strument authorizing a present bond issue of $600,000 
and a future issue of $4,400,000 to meet future develop- 
ments. The plans of the purchasers embrace the construc- 
tion of a dam in the Snake River at a point 3 miles below 
Lewiston and Clarkston, which will develop 50,000 hp., the 


development to also raise the harbor depth at Lewiston 
8 ft. 


Mahoning & Shenango Railway & Light Company, 
Youngstown, Ohio—An issue of $3,467,000 of 7 per cent 
cumulative preferred stock is being offered at 102.5 and 
accrued dividend. This preferred stock was originally sold 
for cash at par to the Republic Railway & Light Company, 
which controls the Mahoning & Shenango Railway & Light 
Company. Of the total issue $3,000,000 was deposited as 
collateral to secure an issue of the Republic company three- 
year 5 per cent notes. All of these notes were called for 
payment, the cash for this purpose being realized from the 
sale of this preferred stock. Holders of notes had the 
right to convert their notes at par for preferred stock, 
and upwards of $500,000 notes were so converted. The 
additional $500,000 preferred stock was issued to pay for 


improvements to the properties and for other capital ex- 
penditures. 


Ohio Service Company, Cambridge, Ohio—An issue of 
$400,000 of convertible 6 per cent mortgage notes due Nov. 
1, 1917, is being offered at par and interest. The company 
covenants either to pay the notes in cash on maturity or 
to tender to the note holder an equal amount of first mort- 
gage 6 per cent bonds due Nov. 1, 1937. 

Western United Gas & Electric Company, Aurora, IIl.— 
A block of general mortgage 5 per cent gold bonds due 


Feb. 1, 1950, has just been offered at 94.5 and interest to 
yield 5.35 per cent. 


Wisconsin Edison Company, Milwaukee, Wis.—An extra 
dividend of 75 cents a share has been declared payable Dec. 
30, to holders of record Dec. 15. This is in addition to the 
semi-annual dividend of $1.75 per share. 


Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa.—A quarterly dividend of 1.75 per cent, an 
increase of 0.25 per cent quarterly, has been declared, pay- 
able Jan. 31 on common stock of record Dec. 30. This 
places the common stock on a 7 per cent basis. At the 
same time the regular 1.75 per cent quarterly dividend on 
preferred stock was declared, payable Jan. 15 to stock- 
holders of record Dec. 30. The increase in the common divi- 
dend, it is understood, is made from profits in the regular 
lines of company’s business and is in no sense due to profits 
on munitions contracts. 

Western States Gas & Electric Company, Stockton, Cal.— 
The company has arranged for the purchase of large water 
rights which will make its present water power on the 
American River at Placerville, Cal., a 100 per cent effective 
power all the year. Authority for the purchase is being 
sought from the California Railroad Commission. The ex- 
penditure involves an outlay of approximately $190,000 and 
covers four large lakes, a number of minor ones, and an ir- 
rigating system in Eldorado and Amador counties. There 
is already an established income from the irrigating busi- 
ness sufficient to more than pay interest charges on the 
purchase price. It will now be unnecessary for the Western 
States Company (Stockton Division) to purchase water dur- 
ing drought seasons as in the past. The purchase gives the 
company assurance of being able to supply all power de- 
mands for years to come. 


New Utility and Industrial Companies 


The Battery Service Company of Lafayette, Ind., has 
been incorporated by Lafayette Jamison, Herbert H. John- 
son and Franklin E. Hall. The company is capitalized at 
$5,000, and proposes to manufacture automobile batteries. 


The Weco Manufacturing Company of Boston, Mass., 
has been chartered with a capital stock of $50,000, to man- 
ufacture electrical, gas and oil-heating appliances. The 
directors are: Hans R. Boker, president; Harry B. Eaton 
of Waban, treasurer; and J. Leo Hickey: 


ne 


i 
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The Farad Electric Company of Cleveland, Ohio, has been 
chartered, with a capital stock of $500,000. The incorpora- 
tors are: E. A. Foote and others. 


Woodward (Pa.) Electric Light Company has been in- 
corporated, with a capital stock of $5,000. W. S. Harris 
of Lock Haven is one of the incorporators. 


The Kawishiwi Power Company of Ely, Minn., has been 
organized to construct a 7000-hp. hydroelectric power plant. 
T. W. Orbison of Appleton, Wis., is engineer. 


The Castanea (Pa.) Electric Light Company has been 
granted a charter, with a capital stock of $5,000. W. S. 
Harris of Lock Haven is interested in the company. 


The Dunstable (Pa.) Electric Light Company has been 
granted a charter, with a capital stock of $5,000. W. S. 
Harris of Lock Haven is interested in the company. 


The South Bend (Ind.) Current Control Company has been 
incorporated by Dana E. Wescott, Charles H. Zwergel and 
Harvey Koontz. The company is capitalized at $15,000, 
and proposes to manufacture electrical appliances. 


The Bakertown Light, Heat & Power Company of El- 
mora, Pa., has been incorporated, with a capital stock of 
$5,000. The incorporators are: A. W. Evans, S. C. Evans 
and L. S. Jones of Ebensburg, Pa. 


The Alexandria (Ohio) Public Service Company has been 
incorporated by C. W. Shaw, J. H. Gosney, A. Thurner and 
N. C. Zinn. The company is capitalized at $2,000, and pro- 
poses to furnish electricity in Alexandria. 


The Central Power & Light Company of Boston, Mass., 
has been incorporated, with a capital stock of $1,000,000. 
The directors are: L. B. Hardwick, president; E. C. W. 
Johnson, Clark Road, Breokline, treasurer; and J. S. San- 
born. 

The Red Boiling Springs (Tenn.) Light Company has 
been incorporated by J. B. Birdwell, H. C. Hessen, C. B. 
McClelland, B. W. Chitwood and H. Smith. The company 
is capitalized at $2,000, and proposes to generate and dis- 
tribute electricity in Red Boiling Springs. 

The Canaseraga (N. Y.) Heat, Light & Power Company 
has been chartered by H. E. Robbins, J. J. Bennett and W. 
C. Windsor of Canaseraga. The company is capitalized at 
$6,000, and proposes to supply electricity for lamps, heat- 
ers and motors, and for transportation purposes. 


The Columbia Gas & Electric Fixture Company of New 
York, N. Y., has been incorporated, with a capital stock 
of $20,000, to manufacture and deal in gas fixtures, elec- 
troliers, etc. The incorporators are: H. and B. Kaplan 
and M. Markowitz, 291 Broadway, New York, N. Y. 


The Electric Tool & Appliance Company of Milwaukee, 
Wis., has been organized, with a capital stock of $20,000, 
to manufacture patent box cutters and scientific laboratory 
apparatus. Oscar Werwath is president and William Baum 
is secretary and treasurer, Stroh Building, Milwaukee. 


The Simplex Instrument Company of Newark, N. J., has 
been incorporated, with a capital stock of $125,000, by 
Frederick Beck, R. G. Higgins, of Newark, N. J., and Ed- 
ward W. McDonough of Orange, N. J. The company pro- 
poses to manufacture hydrometers, thermometers, battery 
meters, etc. 

The Tarkas Company of Providence, R. I., has been 
granted a charter, with a capital stock of $10,000, for the 
purpose of manufacturing machinery, tool appliances, and 
tools connected with the electrical industry. The incorpo- 
rators are: Kark Tarkas, Henry C. Hart and Patrick P. 
Curran of Providence, R. I. 


The Chemical Electric Company, Inc., of Rochester, N. Y., 
has filed articles of incorporation, with a capital stock 
of $60,000, for the purpose of manufacturing chemical elec- 
tric batteries. The incorporators are: J. C. Schefler, 159 
Rugby Avenue, Rochester; H. E. Evans and H. J. Wood, 
1358 Main Street, Buffalo, N. Y. 


The Hartland Power Company of New York, N. Y., has 
been incorporated, with a capital stock of $700,000, by 
John B. Hart, Osman E. Swartz, E. B. Templeman, R. O. 
Fallon and W. G. Strathers, all of New York, N. Y. The 
company proposes to generate and transmit energy for 
public use from water, steam or gas. The chief works of 
the company will be located at Hartland, W. Va. 
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The International Power Company of Anaconda, Mont., 
has been incorporated, with a capital stock of $5,000,000, 
for the purpose of developing additional water power in 
the State of Montana. Among the directors are C. F. 
Kelley and Eugene Carroll, both connected with the Ana- 
conda Copper Mining Company. 


The Commonwealth Light & Power Company of Balti- 
more, Md., has been incorporated, with a capital stock of 
$11,000,000, for the purpose of acquiring, building and op- 
erating electric-light and power plants, water works, gas 
plants and storage and ice-manufacturing plants. The in- 
corporators are: John C. Jackson and Roger Sherman, both 
of 30 Pine Street, N. Y., and George R. Gaither of Balti- 
more, Md. 


The Prairie Light & Development Company of Little 
Rock, Ark., has been chartered, with a capital stock of 
$500,000, for the purpose of constructing electric distribu- 
ting systems and transmitting electricity (to be purchased) 
for operating cotton gins, rice mills and rice pumping 
plants. The incorporators are: S. R. Morgan of Little 
Rock, Ark., J. R. Perkins of St. Louis, Mo., and R. O. 
Lehn of Chicago, III. 


Trade Publications 


Flexible Shafting. —The Stow Manufacturing Company 
has issued Bulletin No. 102 descriptive of Stow flexible 
shafting. 

Tea Kettle——The latest Hotpoint device, an electric tea 


kettle, is described to the trade in a small folder, form 1437- 
15-1116. 


Steam and Oil Separators.—A small booklet describing 
steam and oil separators has been issued by the Austin 
Separator Company, Detroit, Mich. 

Skip Hoist.—R. H. Beaumont Company, Philadelphia, Pa., 
describes in Catalog No. 32 the application of its skip hoist 
to ash handling. 

Incandescent Lamps.—In a statement to buyers the West- 
inghouse Lamp Company shows graphically the remarkable 
increase in the production of Westinghouse Mazda lamps. 

Reflectors.—Bulletin No. 60 issued by the Central Electric 
Company contains information regarding the Moxolite re- 
flector for shops, freight sheds, warehouses, terminals, fac- 
tories, roundhouses, docks and yards. 

Transformation Point Apparatus.—In bulletin 866-A The 
Leeds & Northrup Company, Philadelphia, Pa., describes ap- 
paratus for the location of thermal transformation points— 
critical points, recalescence points, and decalescence points. 

Protective Devices.—Metropolitan Engineering Company, 
New York, has printed the sheets for insertion in the Elec- 
trical Salesman’s Handbook, issued by the Commercial Sec- 
tion of the National Electric Light Association, descriptive 
of its protective devices and other central station special- 
ties. 

Heating Devices.—C-H electric dryers for beer vats, C-H 
electric industrial stoves, C-H circulation type water heat- 
ers, C-H electric plate warmers, C-H immersion type water 
heaters and C-H electric glue pots are described in six small 
envelope inclosures just issued by the Cutler-Hammer Man- 
ufacturing Company of Milwaukee. -Uniformly distributed 
and accurately controlled heat, which is not affected by 
drafts of air, and a heater without dirt, soot or ashes, and 
which does not vitiate the air or overheat the room are 
some of the advantages of the electric devices over the gas 
and oil appliances which they replace. Illustrations in the 
several folders show the devices separately and also in- 
stalled in service. 


Electric Irons.—Three four-page envelope inclosures have 
just been published by the Cuiler-Hammer Manufacturing 
Company of Milwaukee, describing C-H electric laundry 
irons, C-H electric tailors’ irons and C-H electric soldering 
irons respectively. The folder concerning laundry irons 
lists irons of two weights most convenient for domestic use. 
The inclosure describing tailors’ irons lists irons of heavier 
weights designed by the manufacturers for the more severe 
service for which the tailor uses an iron. The folder de- 
scribing electric soldering irons points to the economy, quick- 
heating qualities, and the ability to maintain a constant or 
varying heat as several of the more important advantages. 
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New England 


BANGOR, ME.—The Western Union 
Telegraph Company is planning to install 
underground conduits in the business sec- 
tion of the city in the spring. 


LIMERICK, ME.—The stockholders of 
the Limerick Water & Electric Company 
have voted to change the name of the com- 
pany to the Western Maine Power Com- 
pany. 

MILL VILLAGE, N. H.—The Glenn Mill, 
a grist mill, saw mill and entire water 
rights, together with storage facilities on 
East Creek, in Mill Village, owned by W. 
C. Leonard, have been purchased by the 
F. R. Patch Manufacturing Company. 

FALL RIVER, MASS.—The Fall River 
Electric Light Company has applied to the 
Commission on Waterways and _ Public 
Lands, Commonwealth of Massachusetts, 
for permission to drive piles, build concrete 
foundations or piers and erect towers and 
wires for the transmission of electricity in 
and over the tide waters of Taunton Great 
River in the city of Fall River and the town 
of Somerset. 

LENOX, MASS.—The Selectmen are con- 
sidering a proposal submitted by the Lenox 
Electric Company to. substitute’ electric 
lamps for gasoline lamps in New Lenox. 
The company has also submitted a propo- 
sition to install a motor installation at the 
pumping plant to replace the steam-driven 
machinery. 

PLYMOUTH, MASS.—The Plymouth 
Electric Light Company has applied to the 
Massachusetts Gas and Electric Light Com- 
missioners for permission to issue $130,000 
in capital stock. 

SPRINGFIELD, MASS.—The_ general 
contract for the new factory for the Bozart 
Rug Company, to be erected on Plainfield 
Street, has been awarded to Fred T. Ley 
& Company of Springfield. The building 
will be 64 ft. by 310 ft., equipped with ele- 
vators, steam heat, electric lights, etc. <A 
power plant will be erected in the rear. 
The cost of building is estimated at $75,000. 

WATERTOWN, MASS.—Arrangements 
have been made by the Selectmen with the 
Edison Electric llluminating Company of 
Boston whereby the street-lighting service 
will be greatly improved. It is proposed to 
change the style of lamps now in use. 

WORCESTER, MASS.—The extension of 
the luminous arc-lamp lighting system 
through Shrewsbury Street to the Square, on 
Shamrock, Cross and East Central Streets is 
recommended in the annual report of super- 








intendent Henry A. Knight to the City 
Council. A new type of lamp is recom- 
mended for the entire length of Water 


Street, in parts of Harlem Street, Commer- 
cial, Portland, Pleasant and Elm Streets. 
NEW HAVEN, CONN.—The directors of 
the United Illuminating Company has in- 
creased its capital stock by $825,000, the 
proceeds to be used for the development of 
its plants in New Haven and Bridgeport. 

NORWICH, CONN.—Application will be 
made to the next Legislature by the Shore 
Line Electric Railway Company of Norwich 
for permission to purchase the street rail- 
way lines of the Norwich & Westerly, the 
Groton & Stonington and the New London 
& East Lyme Street Railway Companies. 
It also will ask for authority to transmit 
electricity for any company chartered to 
generate and sell electricity over any of the 
lines it has or may have for railway, manu- 
facturing or lighting purposes. 


Middle Atlantic 


ALBANY, N. Y¥.—The Municipal Gas 
Company is erecting a large electric light 
plant in Albany. 

HORNELL, N. Y.—The installation of 
a new street-lighting system in Hornell is 
under consideration. It is proposed to 
replace the arc lamps now in use with more 
modern lamps. 

LITTLE FALLS, N. Y.—Steps have been 
taken to secure a new street lighting sys- 
tem for the city of Little Falls. Electrical 
service is furnished by the Utica (N. Y.) 
Gas & Electric Company. 

NIAGARA FALLS, N. Y.—The Niagara 
River & Eastern Railway Company has de- 
cided to renew its application to the Public 
Service Commission for permission to con- 
struct a double-track electric railway from 
Lockport to the Devil’s Hole, near Niagara 
Falls, N. Y. 

OVID, N. Y.—The Ovid Electric Com- 
pany, which supplies electricity in Ovid, 
Trumansburg and Interlaken, expects to 
entirely rebuild its transmission lines next 
summer. The company’s plant is located 
at Taughannock Falls. 


ROCHESTER, N. Y.—Plans are being 


considered by the Main Street East Im- 
provement Association for the installation 
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of an ornamehtal lighting system in that 
district. 


SODUS CENTER, N. Y.—The residents 
of Sodus Center have petitioned the Town 
Board to establish a lighting district in the 
village and to enter into a contract with 
the Northern Wayne Electric Light & Power 
Company, of Wolcott, for lighting the streets 
for a period of five years. 

WALDEN, N. Y.—The Wallkill Valley 
Light & Power Company has applied to the 


Public Service Commission for permission 
to exercise a franchise in the towns of 
Montgomery and Crawford in Orange 


County. 
WATERTOWN, N. 
New York Utilities, Inc., has submitted a 
proposition to the City Council offering 
to lease for a period of 99 years the water 
power on Black River just above Water- 
town, owned by the city. The company 
stipulates that the city shall complete the 
power development begun at the pumping 


Y.—The Northern 


station about six years ago, which now 
lacks little except the construction of a 
power house for completion; also to in- 


stall two 1500-hp. wheels within one year. 
On its part the company agrees to equip 
one wheel with generator at once and the 
other within one year. Under the terms 
submitted the company would pay the city 
for all power generated at a rate of $10 
per horsepower. It is estimated that the 
city would receive about $45,000 per year. 

HANOVER, PA.—The Hanover Light, 
Heat & Power Company and the Hanover, 
McSherrystown Street Railway Company 
will be operated by the Keystone Utilities 
Company of Scranton. The company will 
also take over the Gettysburg Electric Com- 
pany. 


HARRISBURG, PA.—Ground has been 
broken for the erection of the new electric 
storage battery laboratory of the Front- 
Market Motor Supply Company. The new 
building will be erected in the rear of the 
company’s store. 

NEW BRIGHTON, PA.—Bids will be re- 
ceived by the light committee of the Bor- 
ough Council of New Brighton until Jan. 25, 
1917, for new street-lighting system and fur- 
nishing electric current. For details see 
proposal columns. 


PALO ALTO, PA.—Contract has been 
awarded to the J. G. White Engineering 
Corporation, 43 Exchange Place, New York 
City, by. the Eastern Pennsylvania Light, 
Heat & Power Company for the engineering 
and construction work in connection with 
extensions and improvements to its plant 
at Palo Alto as follows: For the installa- 
tion of a 7500-kw. turbo-generator and 
transformers of 3000 kva. capacity, to- 
gether with condensers, auxiliaries and nec- 
essary switching equipment; an additional 
500-kw rotary with transformers for rail- 
way service, and the installation of super- 
heaters on all boilers. The addition of the 
above turbine will necessitate the construc- 
tion of a cooling pond to provide condenser 
water. Extensive alterations and exten- 
some will be made to the present power 
1wuse, 

PHILADELPHIA, PA.—The Philadelphia 
Electric Company has purchased two plots 
of land on Bertram Avenue to be used for 
sites for electric plants (to be erected in 
the future), in connection with the pro- 
posed extension of its system to Chester 
and other places. 


TUNNELTON, PA.—Plans are being pre- 
pared by the Bessemer Coal & Coke Com- 
pany for the erection of a substation, 44 
ft. by 101 ft., one story, in Tunnelton. The 
Randolph Means Company, Oliver Building, 
Pittsburgh, has charge of the engineering 
work. 

MAPLEWOOD. N. J.—Specifications for 
the installation of a police telegraph system 
have been approved by the township com- 
mittee. 

BALTIMORE, MD.—The Consolidated 
Gas, Electric Light & Power Company has 
received authority from the Public Service 
Commission to issue $900,000 in bonds, the 
proceeds to be used for extensions and im- 
provements. 

LONACONING, MD.—The Lonaconing 
Glass Company is planning to rebuild its 
plant, recently destroyed by fire. The plans 
provide for the installation of electric gen- 
erators. James Love is president. 

BLUEFIELD, W. VA.—The Appalachian 
Power Company contemplates extending its 
electric transmission lines from Saltville to 
Clinchfield, Va., a distance of 25 miles. 
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PRINCETON, W. VA.—Application has 
been made to the Council by A. W. Hecker, 
of Pittsburgh, Pa., and H. Kk. De Jaenette, 
of Princeton, for a tranchise to construct a 
car line, 6 miles long, to be operated by 
either steam, electricity or horse-power, 
from Princeton to Athens. 

WHEELING, W. VA.—The Standard 
House Company, recently incorporated, with 
a capitat stock of $10,000, proposes to con- 
struct a model viliage, equipped with elec- 
tric-lighting, water and sewerage systems. 
The proposed vitiage wili be tocated near 
the property of the Standard Coal Company 
in Brooke County. H. Cc. Wells, HE. SB. 


Lockwood and others of Wheeling are 
interested. 
FRANKLIN, VA.—The City Council is 


contemplating issuing $40,000 in bonds for 
improvements to the municipal electric- 
light and watér-works systems. 

HAMPTON, VA.—The War Department 
has selected a site on Back River, 1% miles 
from Hampton, tor the proposed army avia- 
tion schoot and experimental station; will 
utilize 1669 acres purchased at $290,000; 
contract will soon be awarded for buildings, 
to cost about $1,000,000. The Newport 
News & Hampton Railway, Gas & Electric 
Company and the Chesapeake & Ohio Rail- 
way Company will operate dual railway 
system, costing about $90,000, to be built, 
connecting Hampton with the site. 

NORFOLK, VA.—Bids will be _ received 
at the Bureau of Yards and Docks, Navy 
Department, Washington, D. C., until Jan. 
22, 1917, for an electric-lighting and power 
system for the structural shop at the navy 
yard, Norfolk. 


NORFOLK, VA.—Bids will be received 


at the Bureau or Yards and Docks, Navy 
Department, Washington, D. C., until Jan. 
2, 1917, for furnishing two 300-kw. motor 


generator sets and switchboard at the navy 
yard, Nortolk, Va. Specifications may _ be 
obtained upon application to the above bu- 
reau or to the commandant or tne navy 
yard named. 

WASHINGTON, D. C.—The Public Utili- 
ties Commission has authorized the exten- 
sion of the lines of the Capitol Traction 
Company to afford transportation facilities 
to the government buildings, now completed 
and under construction, south of Pennsyl- 
vania Avenue and west of Seventeenth 
Street. The cost of the work is estimated 
at $100,000. 


WASHINGTON, D. C.—Bids will be re- 


ceived at the office of the secretary of 
board of commissioners, Room 509, Dis- 
trict Building, Washington, D. C., until 


Jan. 4 tor furnishing anu installing a filter- 
ing and sterilizing system for the swim- 
ming pool at the Dunbar High School, No. 
174, located at First and N Streets, North- 


west, by the ultra violet ray process. 
Specifications, etc., may be obtained from 
the chief clerk, Engineering Department, 


Room 427, District Building. 
WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C., for furnishing at the various navy 
yards and naval stations supplies as follows: 
Brooklyn, N. Y., Schedule 548—-one marine 
oil-burning furnace, one motor-driven pres- 
sure blower, one 16-in. high-speed drill, one 
30-in. radial drill, one each 14-in. and 16- 
in. engine lathes, one patternmaker’s lathe, 


14 in. by 56 in. one screw-cutting lathe, 
two 26-in. turret lathes, one milling ma- 
chine. Boston, Mass., Schedule 507—re- 


frigerating system; Schedule 547—miscel- 
laneous water-tight annunciators, miscella- 
laneous ammeters, voltmeters, etc., two 
turbo-generating sets, miscellaneous electri- 
cal supplies; Schedule 551—furnishing and 
installing exhaust system. Philadelphia, 
Pa., Schedule 515—15 power boat bells, 60 
electricians’ tool kits: Schedule 554—three 
each motor and controller ventilating sets; 
Schedule 516—7000 ft. galvanized steel con- 
duit pipe; Schedule 545—one printing, 
washing and drying machine. Charleston, 
S. C.—Schedule 556—miscellaneous copper 
pipe, miscellaneous pipe and tubing steel, 
288 lb. brass tubes. Newport, R. I. Sched- 





ule 553—4000 1b. copper tubing. Puget 
Sound, Wash., Schedule 526—1000 interior 
fittings for water-tight switches, 1200 
lamp sockets; Schedule 525—5 miscel- 
laneous pipe fittings; Schedule 521—10,000 
ft. galvanized welded steel pipe, 1000 ft. 
aluminum voice tubing, 96 galvanized 
malleable-iron unions. Norfolk, Va., 


Schedule 516—10,000 lb. brass tubing. Ap- 
plication for proposal blanks should desig- 
nate the schedule desired by number. 


North Central 


AKRON, OHIO.—The Northern Ohio 
Traction & Light Company has petitioned 
the Public Utilities Commission for au- 
thority to issue $1,000,000 in capital stock, 
extensive improvements are contemplated 
by the company, including the erection of 
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a traction terminal building, the purchase 
of new cars for the Akron and Canton ser- 
vice, new electrical equipment for the inter- 
urban cars and extensions of service in 
both Akron and in Canton. 

BATAVIA, OHIO.—Plans are being con- 
sidered by the Board of Public Affairs for 
the installation of an ornamental lighting 
system in the business district. 

BLUFFTON, OHIO.—The Western Ohio 
Railway Company of Lima has submitted 
a propusal to the Council offering to supply 
energy to operate the municipal electric- 
lighting system at 2 cents per kw.-hour. 
CAMBRIDGE, OHIO.—The Public Utili- 
ties Commission has authorized the Ohio 
Service Company to issue $154,000 in capi- 
tal stock and $118,000 in bonds. Of the 
proceeds $118,992 is to pay for extensions 
and improvements. 


CINCINNATI, OHIO.—The Ohio Gas & 
Electric Company has applied to the County 
Commissioners for a_ franchise to erect 
electric transmission lines from the Ham- 
ilton County line to Middletown. This is 
part of the plan to transmit electricity from 
Cincinnati to Hamilton and Middletown. 

CLEVELAND, OHIO.—An ordinance au- 
thorizing the expenditure of $112,500 for 
the purchase of a turbo-generator for the 
light and heat depatment of the Depart- 


ment of Public Utilities has been approved 
by the Council. 


CLEVELAND, OHIO—The Cleveland, 
Akron & Terminal Railway Company of 


Cleveland contemplates the construction of 
an electrically operated subway under East 
Fifty-fifth Street. O. C. Barber of Barber- 
ton is interested. 


CLEVELAND, OHIO.—Commissioner of 
Light Davis has asked the Board of Control 
for authority to expend $44,950 for a new 
boiler for the municipal light plant, to en- 
able the electric plant to turnish steam to 
the city water division. 

COLUMBUS, OHIO.—Plans are being 
considered by the Chamber of Commerce 
for the erection of a factory power build- 
ing in Columbus to accommodate light 
manufacturing concerns. 


DAYTON, OHIO.—The Recording & 
Computing Machine Company, it is re- 
ported, contemplates the construction of an 
electric railway from the center of the city 
to its plant. 


LOCKWOOD, OHIO.—The Cleveland & 
Sharon Rapid Transit Company has peti- 
tioned the Ohio Public Utilities Commission 
for permission to issue $100,000 in capital 
stock and $20,000 in bonds for construction 
of an electric railway from Middlefield to 
Lockwood. C. A. Black, of Cleveland, is 
president. 


MASSILLON, OHIO.—The Northern Ohio 
Traction & Light Company of Akron, it is 
reported, contemplates the construction of a 
carhouse and substation on the site of the 
carhouse recently destroyed at Massillon. 

MASSILLON, OHIO.—The Massillon 
Electric & Gas Company has been awarded 
the contract for street-lighting for a period 
of ten years. The new contract provides 
for an ornamental lighting system in the 
business section and are lamps will be re- 
placed with incandescent lamps. 

MECHANICSBURG, OHIO.—The North 
Western Ohio Light Company of Van Wert 
has applied to the State Utility Commis- 
sion for permission to acquire the property 
of the Mechanicsburg Light & Power Com- 
pany. The North Western company already 
has erected a transmission line to the Me- 
chanicsburg line, but has never furnished 
power to the east end of the town. 


ROCKY RIVER, OHIO.—The Public 


Utilities Commission has authorized the 
sale of the property of the Rocky River 
Water, Light & Power Company to the 
Cleveland (Ohio) Electric Illuminating 
Company, for $4,000. 

WARREN, OHIO.—The Youngstown & 


Niles Railway Company has secured most 
of the right of way between Niles and 
Youngstown for its proposed new electric 
railway to connect the two cities. It is 
understood that the line will eventually ex- 
tend to Warren. 

YOUNGSTOWN, OHIO.—Extensions and 
improvements, to cost about $300,000, are 
contemplated by the Bell Telephone Com- 
pany to its local system. The work will 
include cable, conduit, overhead wiring, etc. 

YOUNGSTOWN, OHIO.—The Mahoning 
& Shenango Railway & Light Company 
contemplates the installation of automatic 
block signals on 12 miles of single track 
and 3 miles double track between Youngs- 
town, Ohio, and Sharon, Pa. 

ASHLAND, KY.—The Boyd County Elec- 
tric Company of Ashland has increased its 
capital stock from $32,000 to $155,000. 

LEXINGTON, KY.—Negotiations are un- 
der way between the City Commissioners 
and the City Council for the installation of 
a new street-lighting system. 
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BROWNSTOWN, IND.—The Jackson 
County Transmission Company, recently in- 
corporated, proposes to supply electricity 
in Brownstown and vicinity. The company 
is capitalized at $15,000. E. F. Reason, 
F. G. White and others are interested. 


FORT WAYNE, IND.—Three new substa- 
tions are being erected by the Fort Wayne 
& Northern Indiana Traction Company, be- 
tween Fort Wayne and Decatur; one being 
located just south of Fort Wayne, one half 
way between the two terminals and the 
third just outside of the city limits of De- 
catur, near the power house. 


HOPE, IND.—The Board of Trustees has 
awarded Messrs. Pulse & Porter, owners of 
the local electric-light plant, a contract for 
lighting the streets of the town. Under the 
terms of the new contract the 20 arc lamps 
now in use will be replaced with four 400- 
watt Mazda _ nitrogen-filled incandescent 
lamps at $75 each per year, and 41 nitro- 


gen-filled incandescent Mazda lamps at 
$25 each per year. 
SALEM, IND.—The local electric plant 


of the Interstate Public Service Company 
of Indianapolis was recently destroyed by 
fire. 

AVERYVILLE, ILL.—The Village Coun- 
cil has granted the Peoria & Chillicothe 
Electric Railway Company a franchise to 
construct and operate an electric railway 
in Averyville. 

CULLOM, ILL.—The Cullom_. Electric 
Company, recently incorporated, has been 
granted permission by the Public Utility 
Commission to conduct an electric utility 


business. Arthur G. Walter is secretary 
and treasurer. 
GENOA, ILL.—The Woodstock & Syca- 


more Traction Company of Genoa, which 
operates a railway between Sycamore, 
Genoa and Marengo, a distance of 25 miles, 
contemplates equipping its road for electri- 
cal operation during the coming spring. 
Cars are now operated by gasoline. 

MOMENCE, ILL.—Plans are being con- 
sidered by the Commercial Club for the in- 
stallation of an ornamental street-lighting 
system. 

PEORIA, ILL.—Application has_ been 
made to the Public Utilities Commission by 


the Illinois Traction System, operating 
under the name of the Consumers’ Elec- 


tric Company. for permission to supply 
electricity in the village of Dawson. 
SPRINGFIELD, ILL.—The City Council 
is considering the question of requiring all 
electric wires in the business district to 
be placed underground. 
EDEN, WIS.—The 
Electric Company of Kenosha has pur- 
chased the property of the Eden Electric 
Light & Power Comnanvy and will take pos- 
session Jan. 1, 1917. The Wisconsin com- 
pany has secured a franchise to extend its 
transmission lines to Marblehead where it 


Wisconsin Gas & 


will supply electricity for industrial ‘pur- 
poses. 
KNAPP, WIS.—Plans are being consid- 





ered for the installation of an electric-light 
plant in Knapp. lL. Teegarden is inter- 
ested. 


MERRILL, WIS.—The City Council has 
adopted a plan submitted by A. J. Sweet, 
consulting engineer of Milwaukee, for an 
ornamental street lighting system. It is 
proposed to use concrete standards mounted 
with nitrogen-filled incandescent lamps. 

RANDOM LAKE, WIS.—The village of 
Random Lake is considering issuing bonds 
for the installation of a municipal lighting 
plant. 

STOUGHTON, WIS.—Steps have been 
taken to organize a comnany to provide 
electrical service in the suburbs of Stough- 





ton. Walter Hinge and others are inter- 
ested. 
WONEWOC. WIS.—The Village Board 


has entered into a contract with Arthur FE. 
yale of Wonewoc. under which the latter 
will furnish a 24-hour service here. Mr. 
Gale contemplates the construction of a 
hydroelectric plant. 


BROOK PARK, MINN.—The installation 
of an electric-lighting system in Brook 
Park is under consideration. R. P. Alen, 
of Pine City, manager of the Eastern Min- 
nesota Power Company, is interested. 


MINNEAPOLIS, MINN.—Extensive im- 
provements in the Twin Cities during 1917, 
involving an expenditure of about $5,000,- 
000, are contemplated by the Northwestern 
Telephone Exchange Company. cS 
Yost is president. 

MINNEAPOLIS, MINN.—The Minneapo- 
lis General Electric Company is contem- 
plating the construction of a building, 200 
ft. by 375 ft., at Chestnut Avenue and Six- 
teenth Street, to cost about $500,000. The 
building will be used as a substation, for 
storage purposes and repair shop. 

MOUNTAIN IRON, MINN.—The Village 
Council has entered into a contract with 
the Great Northern Power Company of 








VoL. 68, No. 27 


for electrical service in Mountain 
The company will soon begin work 
its line to Mountain 


Duluth 
lron. 
on the extension of 
Iron. 


WABASHA, MINN.—The _ Wisconsin- 
Minnesota Light & Power Company of Eau 
Claire is contemplating the erection of a 
substation in Wabasha. 


CENTERVILLE, IOWA. — The lowa 
Southern Utilities Company, it is reported, 
contemplates rebuilding its power plant in 
Centerville, increasing the output from 2000 
to 5000 hp. F. S. Payne and D. C. Bradley 
of Centerville are interested in the com- 
pany. 

COUNCIL BLUFFS, IOWA.—Plans are 
being considered for the installation of an 
ornamental lighting system in thc business 
district. Several sample lamps have been 
erected by the Citizens Gas & Electric 
Company for experimental purposes. 


DES MOINES, IOWA.—The contract for 
the electric wiring for the assembly plant 
of the Ford Motor Company, at Highteenth 
and Grand Streets, Des Moines (to cost 
$600,000) has been awarded to L, K. Com- 
stock & Company, 30 North Michigan 
Avenue, Chicago, lll. Contracts for eleva- 
tors, heating and plumbing have not yet 
been awarded. Albert Kahn, 58 Lafayette 
Boulevard, Detroit, Mich., is architect. 


LANESBORO, IOWA.—The local electric 
plant, owned by J. R. Davis, was recently 
destroyed by fire. 

OELWEIN, IOWA.—The Fayette County 
Utilities Company has submitted a proposal 
to the City Council offering to pump the 
city water from the present water-works 
plant to the present stand-pipe or any other 
stand-pipe or reservoir which may _here- 
after be built for a period of from five to 
ten years. The proposal provides that all 
electrically-driven equipment shall be fur- 
nished in duplicate and installed at the ex- 
pense of the city of Oelwein. 


OSKALOOSA, IOWA.—Plans are being 
prepared by A. T. Simmons, Fifst National 
Bank Building, Bloomington, Illl., for a 
heating plant for Penn College, including 
heating system, power plant, smoke stack, 
125 ft. high; second floor to be used for 
manual training. Dean S. M. Bradley is 
chairman of building committee. 


PACKWOOD, IOWA.—The Council is 
considering the question of granting the 
lowa Gas & Electric Company a franchise 
to supply electrical service in Packard, 

SIOUX CITY, IOWA.—Armour & Com- 
pany are asking for bids for construction 
of a sheep killing and oleo building, in 
Sioux City, to cost about $200,000. Sep- 
arate bids will be received on cork in- 
sulation, electric wiring, elevators and over- 
head tracking. U. G. Graham is master 
mechanic; R. G. Clark of Chicago, IL, is 
architect. 

SPENCER, IOWA.—Bids for bond issue 
of $50,000 for proposed light and power 


plant have been returned unopened. New 
bids, it is understood, will be asked for 
later. 


HIGBEE, MO.—The property of the Citi- 
zens Electric Light Company has been pur- 
chased by the Moberly (Mo.) Light & 
Power Company. Energy for operating the 
local service will be supplied from the Mo- 
berly plant. A 24-hour service will be 
established. 

MOUNT VERNON, MO.—Plans are being 
prepared by the C. Moore Engineering Com- 
pany, Frisco Building, Joplin, Mo., for an 
electric-light plant, to replace the one de- 


stroyed by fire. The cost is estimated at 
$10,000. 
NEWTON, MO.—The City Council con- 


templates calling an election to submit to 


_ the voters the proposal to issue bonds for 


the construction of a municipal electric- 
light plant. 


GWINNER, N. D.—A company has been 


organized by local business to construct 
and operate an _  electric-light plant in 
Gwinner. 


NAPOLEON, N. D.—The Napoleon Light 
& Power Company, recently incorporated 
with a capital stock of $15,000, proposes 
to establish an electric light and power 
plant in Napoleon. W. M. Noddings, E. A. 
Wellan, and others, of Napoleon, are in- 
terested in the company. 


DELL RAPIDS, S. D.—Bonds to the 
amount of $40,000 have been voted for the 
installation of an electric-light plant. 


GILTNER, NEB.—The municipal elec- 
tric-light and power plant was recently 
damaged by fire, causing a loss of about 
$5,000. 


OMAHA, NEB.—Plans are being pre- 
pared for the construction of a telephone 
exchange building, 132 ft. by 66 ft., fifteen 
stories, for the Nebraska Telephone Com- 


pany, in Omaha. George B. Prinz, Omaha 
National Bank Building, Omaha, Neb., is 
architect. 
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WAKEFIELD, NEB.—The plant and 
holdings of the Wakefield Electric Light 
Company have been purchased by S. B. 
Knudson of Hartington. The local plant, it 
is understood, will be one of a number in 


this section to be operated from a central 
station. 


WINSIDE, NEB.—The proposal to issue 
$7,500 in bonds for the installation of an 
electric-lighting system will be submitted 
to the voters. 

CALDWELL, KAN.—At an election to be 
held Jan. 23 the proposal to issue $80,000 
in bonds for improvements to the munici- 
pal electric-light plant and water-works 
system will be submitted to the voters. 
The plans provide for the installation of two 
turbine-driven generators of 200 kva. eacua, 
two motor-driven centrifugal pumps of 750 
gal. per .minute capacity each. Layne & 
Bower of Memphis, Tenn., have the con- 
tract for wells, etc. Contracts for electrical 
equipment and work will not be awarded 
until after the election. Burns & McDonnell, 
Scarritt Building, Kansas City, Mo., are 
consulting engineers. H. W. Barker is city 


clerk. 
WHITE CITY, KAN.—Plans are being 
considered for improvements to the local 


electric-light plant, owned by O. H. Nel- 
son, which include the purchase of a 10 o 
15-hp. gas engine and an alternating-cur- 
rent generator. 


Southern States 


DURHAM, N. C.—Work has begun on the 
extension of the power plant of the Durham 
Traction Company on Vivian Street, which 
will involve an expenditure of about $30,- 
000. The work will include an addition to 
power house, 100 ft. by 35 ft., and erection 
of smokestack, 175 ft. high. A new 500-hp. 
boiler will be installed and orders have been 
placed for a 2000-kw. steam turbine. 

PENLAND, N. C.—The Penland 
Company, recently incorporated, for the 
purpose of mining kaolin, feldspar and 
mica, is planning to equip its plant and 
will install clay-washing machinery, gen- 
erators, boilers, engines, hoisting outfits, 
dump cars, ete. Harry Bailey is interested 
in the company. 


CHARLESTON, S. 


Clay 


C.—The City Council 


has voted to purchase the plant of the 
Charleston Light & Water Compan’, at 
$1,360,000. The proposition to buy the 


property will be submitted to the voters. 
GREENSBORO, GA.—The installation of 


an electric light plant in Greensboro is 
under consideration. 


PANAMA PARK, FLA.—Steps have been 
taken by the residents of Panama Park to 
install an electric-light plant. 

VERO, FLA.—The Vero Electric Light 
& Ice Company, recently organized by N. 
J. Norman and others, contemplates the 
construction of an electric-light plant and 
ice factory in Vero. 


RUGBY, TENN.—The Memphis & Rugby 
Railroad Company, it is reported, contem- 
plates the installation of an electric plant 
in Rugby Park. 


RUGBY; TENN.—The Memphis & Rugby 
Railway Company of Memphis has awarded 
contract for erection of power house to L. B. 
Moody of Memphis, at $3,500. The work 
will also include the erection of 2 miles of 
transmission line to connect Memphis and 
Rugby. About 40 hp. will be developed. 
The total cost of plant is estimated at $10,- 
000. H. G. Ferree is engineer. 


MONTGOMERY, ALA.—Extensive  im- 
provements are contemplated by the Mont- 
gomery Light & Water Power Company, in- 
volving an expenditure of about $125,000. 
The work will include changing two of the 
four generating units at the Tallassee dam, 
increasing the output by 2000 kw.; the erec- 
tion of a new substation in the heart of 
the manufacturing district in North Mont- 
gomery; re-arranging the distribution sys- 
tem in the city proper, the installation of 
additional transformers, switchboards, etc. 
Contracts, it is understood, have been 
placed for machinery and equipment. F. W. 
Frueauff is vice-president and general man- 
ager. 

EARLE, ARK.—The plant of the Earle 
Light, Power & Ice Company was recently 
destroyed by fire, leaving the town without 
electrical service. Orders, it is understood, 
have been placed for new machinery. 

CROWDER, OKLA.—tThe installation of 
a municipal electric-light plant in Crowder 
is under consideration. 

FORGAN, OKLA.—Contract, it is report- 
ed, has been awarded to E. M. Gant, Okla- 
homa City, for the installation of a munici- 
pal electric-light plant. 

KAW CITY, OKLA.—The City Council is 
considering the installation of an electric- 
light plant and water-works system. 


MIAMI, OKLA.—The city of Miami is 
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reported to have sold $25,000 in bonds, the 


-proceeds to be used for installation of an 


electric-light plant and water-works sys- 
tem. 

NEW WILSON, OKLA.—At an election 
to be held Jan. 5 the proposal to issue 
$10,000 in bonds for the installation of a 
municipal electric-light plant will be sub- 
mitted to the voters. 

NORMAN, OKLA.—The Council is con- 
sidering the installation of a municipal elec- 
tric-light plant. 

RINGLING, OKLA.—Preliminary plans 
are being prepared by the Mackintosh-Wal- 
ton Company, State Bank Building, Okla- 
homa City, for the construction of a munici- 
pal electric-light plant, to cost from $10,- 
000 to $25,000. Bonds are yet to be voted. 


STROUD, OKLA.—Improvements are 
contemplated to the municipal electric-light 
plant and water-works system. The Ben- 
ham Engineering Company, Colcord Build- 
ing, Oklahoma City, has charge of the en- 
gineering work. 

TULSA, OKLA.—The contract for elec- 
tric wiring of the Palace Office Building 
has been awarded to the Electric Contract- 
ing Company of Tulsa. The cost of the 
building is estimated at $80,000. 


AUSTIN, TEX.—The contract for elec- 
trical work for the land-office building has 
been awarded to Wright Brothers of San 
Antonio, at $24,825. 

BOWIE, TEX.—At an election held re- 
cently the proposal to purchase the local 
electric-light plant was carried. Improve- 
ments will be made to the system. 

BROWNWOOD, TEX.—The Texas Power 
& Light Company contemplates increasing 
the output of its local plant for the pur- 
pose of supplying electricity in various 
cities in this vicinity. Larger engines will 
be installed, and, it is reported, the trans- 
mission lines will be extended to Stephen- 
ville and Dublin. W. P, Murphy is local 
manager. 


DALLAS, TEX.—The 
considering the installation of an electric- 
lighting system in West Dallas. 

GREENVILLE, TEX.—The proposal to 
sell the municipal electric-light and power 
plant to the Texas Power & Light Company 
of Dallas will soon be submitted to the 
voters. 

HOUSTON, TEX.—Application has been 
made for a permit for the erection of an en- 
gine room and power house for the Baptist 
Sanitarium, to cost about $8,000. 


MABANK, TEX.—The Council 
sidering the installation of an 
lighting system in Mabank. 

MART, TEX.—The City Commission has 
granted the Mutual Electric Company a 
franchise to construct and operate an elec- 
tric-light plant in Mart. Lee Harlan is 
reported interested in the company. 

SAN ANGELO, TEX.—Arrangements 
have been made by C. C. McBurnett, who 
is erecting a new hotel in San Angelo, at a 
cost of $150,000, to install a private power 


City Council is 


is con- 
electric- 


plant, which will supply electricity for 
lamps and motors in the building. 
Pacific States 
BELLINGHAM, WASH.—The Morrison 


Lumber Company is contemplating remod- 
eling its entire plant, substituting electricity 


for steam power. Allis-Chalmers equip- 
ment will be used. 
BELLINGHAM, WASH.—The_ Earles- 


Cleary Lumber & Shingle Company is 
stalling complete electrical 
replace steam power at 
company will generate 
Allis-Chalmers 


in- 
equipment to 
its works. The 
its own electricity. 
equipment will be used 
throughout. The cost is estimated at about 
$20,000. Michael Earles is manager. 
CHEHALIS. WASH.—The citizens of 
Centralia, Chehalis and other towns along 
the route of the Pacific Highway have 
taken up the proposal to install a lighting 
system on the highway the entire length of 


Lewis County with the County Commis- 
sioners. 
CLARKSTON, WASH.—The Washing- 


ton-Idaho Water, Light & Power Company, 
which recently took over the property of 
the Lewiston-Clarkston Improvement Com- 
pany, it is reported, contemplates the con- 
struction of a dam in the Snake River at 
a point 3 miles below Lewiston and Clarks- 
ton, to develop about 50,000 hp. 
EVERETT, WASH.—The _ Ferry-Baker 
Lumber Company has awarded a contract 
to A. H. Cox & Company of Seattle for re- 
construction of power plant, substituting 
electricity for steam power throughout, at a 


cost of about $50,000. General Electric 
equipment will be used. 
INDEX, WASH.—The City Council has 


authorized a special election to vote on the 
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proposal to issue bonds for the installation 
of a municipal electric-light plant. The 
Coast Engineering Company of Seattle has 
been engaged to prepare and submit an 
estimate of the cost of the proposed plant 
to the Council before the first of the year. 


NEWPORT, WASH.—The Commission- 
ers of Pend O’Reille County have received 
an application from the Northern Idaho- 
Montana Power Company of Sandpoint for 
permission to erect electric transmission 
lines from Newport to and through Dalkena 


PE ELL, WASH.—Arrangements have 
been made with the Central Light & Power 
Company for street-lighting in Pe Ell. The 
city has been without street-lighting serv- 
ice for two years. The company has a 
franchise and supplies electrical service for 
residences, etc, 

SEATTLE, WASH.—In connection with 
the general scheme for enlarging the mu- 
nicipal electric light and power plant the 
City Council, at a meeting held Dec. 13, 
passed an ordinance authorizihg an issue of 
$3,000,000 in bonds for the purchase of a 
hydroelectric plant (complete). The Board 
of Public Works is authorized to advertise 
for bids for a plant capable of generating 
13,000 kw. continuous service. Several 
weeks ago the City Council voted to con- 
demn property near the auxiliary steam 
plant at Lake Union as a site for the con- 
struction of an addition to the present 
steam plant. 

BEND, ORE.—Preparations are being 
made by the Bend Water, Light & Power 
Company to double the output of its light 
and power plant and water service. The 
work will include the erection of a new 
building, new equipment, etc. The cost is 
estimated at about $50,000. 


CHICO VECINO, CAL.—The petition 
asking for the formation of a lighting dis- 
trict in Chico Vecino has been presented to 
the Board of Supervisors. An election will 
probably soon be called to vote on the 
formation of the district. The proposed sys- 
tem will consist of about 130 lamps of 200 


cp. each. 
ESCONDIDO, CAL.—The San Diego 
(Cal.) Consolidated Gas & Electric Com- 


pany which purchased the property of the 
Escondido Utilities Company, recently sold 
under foreclosure, will build a new electric 
transmission line from Escondido to Ocean- 
side, connecting the properties with its main 
generating station at San Diego. 
NOVATO, CAL.—The Novato Utilities 
Company has applied to the State Railroad 
Commission for permission to issue $25,000 
in capital stock, to acquire the property of 
J. W. Cain and Albert Cain, who supply 


electricity and water and conduct a tele- 
phone and telegraph system in Novato 
County. The company proposes to extend 


the telephone, electrical and water service. 
J. W. Cain is president of the Novato Utili- 
ties Company. 

SANTA ROSA, CAL.—Plans for the in- 
stallation of an ornamental lighting system 
on Santa Rosa Avenue from the Burbank 
Home, down Main Street to the Court 
House, around the Court House and down 
Mendocino Avenue, have been presented to 
the Chamber of Commerce, which will sub- 
mit them to the City Council. The cost is 
estimated at about $7,000. 


ST. JOHNS, ARIZ.—The Nebo 
Company is installing an eiectric power 
plant in St. Johns. The old grist mill at the 
northeast end of the town is being utilized 
as a power house. The plant will be 
operated by water power. David K. Udall 
is manager. 

HARLEM, MONT.—tThe local 
light plant, owned by R. J. Moore, has 
been purchased by W. L. Saul. The new 
owner, it is understood, contemplates ex- 
tensions and improvements to the system 


Electric 


electric- 


Canada 


VANCOUVER, B. C.—The contract for 
electrical work at the new freight sheds to 
be erected at False Creek for the Great 
Northern and the Northern Pacific Railway 
Companies, and for the installation of an 
entire lighting system for the Canadian 
Northwest Steel Company, Ltd., has been 
awarded to Mundy, Rowland & Company, 
Standard Bank Building, Vancouver. 


PEMBROKE, ONT.—Plans are being 
prepared for the construction of a power 
house at Black River for the Pembroke 
(Ont.) Electric Light Company, to cost 
about $7,000. New equipment, including 
one generator, water wheels, etc., will be 
purchased. 


THOROLD, ONT.—The town of Thorold 
contemplates the purchase of a new tur- 
bine pump and an electric motor. L. 8. 
O’Connor is superintendent of the water- 
works system. 
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1,208,730. 
J. Best, 
2, 1913. 


MoTor-GENERATOR SET; Charles 
Delphos, Ohio. App. filed April 
Use in connection with moving 


pictures apparatus and spot lights in 
theatrical work. 

1,208,752. BLiock SIGNALING SYSTEM FOR 
RAILWAYS; Albert V. T. Day, New 


Rochelle, N. Y. App. filed June 15, 1908. 
Normal danger systems for electric rail- 
ways. 

1,208,756. ELectric HEATING UNIT; 
de Khotinsky, Chicago, LI. 
Sept. 19, 1914. Quickly 
movable portions of the 
good contacting relation 
terminals. 


1,208,775. Evectrric-CircUIT CONTROLLER OR 
SwitcH; John Hamilton, Boston, Mass. 
App. filed May 22, 1915. Guarantee sub- 
stantial continuity of electrical service at 
the points of consumption. 

1,208,780. Car SIGNALLING 
liam H. Heulings, Jr., Philadelphia, Pa. 
App. filed June 18, 1915. Suitable device 
for closing an electric circuit whereby a 
signal may be sounded in a street car. 

1,208,796. SIGNAL DEVICE FOR STREET CARS; 
George B. Kohler, Philadelphia, Pa. App. 
filed June 18, 1915. Improvement. 


1,208,806. MEANS FOR CHARGING 
WITH Rapio-AcTIVITY; Mary A. 
Denver, Col. App. filed Sept. 23, 
Improvements in receptacles. 


Achilles 
App. filed 
attaching the 
heating unit in 
to the circuit 


System; Wil- 


WATER 
Loyer, 
1915. 


1,208,808. MertTHop or MAKING WALL-Cov- 
EINGS; James W. MclIndoe, Medford, 
and Arthur E. Whitney, Winchester, 
Mass. App. filed March 22, 1916. Im- 
provements. 

1,208,822. LocKING MEANS FOR INTERNAL- 


COMBUSTION Motors; 
Brooklyn, N. Y. App. filed Feb. 27, 1915. 
To make inoperative to prevent un- 
authorized use thereof. 
1,208,817. ELECTRIC FURNACE; 
Moffatt, Toronto, Ontario, Canada. App. 
filed March 24, 1916. Improvements. 


1,208,861. FRICTION-JOINT; Frank H. Trim- 
ble, Los Angeles, Cal. App, filed May 1, 
1916. For use with electric lamp stands 
which are adapted to support a lamp in 
any desired position. 

1,208,866. ELectric Switcu; Fred F. Weis- 
haar, Cleveland, and Fred W. Jackson, 
Elyria, Ohio. App. filed Nov. 19, 1915. 
For use in connection with a plurality of 
electric circuits. 


Casin W. Obert, 


James W. 


1,208,874. INSULATOR; William E. Wilson, 
Lookout, W. Va. App. filed Aug. 19, 
1916. Supporting telegraph and _ tele- 
phone wires, line wires and like con- 
ductors. 

1,208,880. MAGNETIC SEPARATOR; Parvin 


Wright and Gordon Land, 
App, filed May 26, 1913. 
erating with wet material. 


Seattle, Wash. 
Capable of op- 


1,208,884. CONDUCTOR FOR SYSTEMS OF 
ELECTRICAL DISTRIBUTION; Chauncey W. 
Abbott, Pittsburgh, Pa. App. filed Feb. 


21, 1916. A system wherein one 
an electric circuit is constantly 
or grounded and is not insulated. 
1,208,929. COUPLING DEVICE FOR VEHICLES; 
Edward P. Doyle, Wheaton, Ill. App. filed 
Aug. 21, 1912. Car coupling devices. 
1,208,938. 
Finch, 


side of 
earthed, 


AUTOMOBILE-SIGNAL; Emory D. 
Atlanta, N. Y. App. filed Aug. 18, 
1914. Portable electric hand light. 


1,208,959. STORAGE 
Ellsworth A. 
Conn. App. 
vision for conducting the 
the exterior of the casing. 


1,208,961. CIRCUIT - CONTROLLING 
John O. Heinze, Springfield, Ohio. App. 
filed Dee. 8, 1915. For controlling the 
lighting, ignition and starting circuits for 
motor vehicles. 

1,208,981. DYNAMO- ELECTRIC MACHINE; 
Austin Kimble, Glenellyn, Ill. App. filed 
May 25, 1916. Improved form of com- 
pensating winding which forms the 
mounting for the armature. 


1,209,003. IGNITION-DYNAMO; 
Mason, East Orange, N. J. 
Jan. 7, 1916. Eliminate the 
magnets. 

1,209,014. CURRENT CONNECTION FOR ELEC- 
TRIC LAMPS; John Arthur Orange, 
Schenectady, N. Y. App. filed Dec. 26, 
1914. New and useful improvements. 

1,209,064. LIGHTING-FIXTURE; Merton P. 
Stevens, East Orange, N. J. App. filed 
April 22, 1915. Carried by a rigid sup- 
port which is secured to a wall or ceiling. 


1,209,073. FUEL-HEATER FOR’ INTERNAL- 


BATTERY OR 
Hawthorne, 
filed Sept. 24, 


HOUSING ; 
Bridgeport, 
1913. Pro- 
acid fumes to 


DEVICE ; 


Carl Thomas 
App. filed 
U-shaped 


COMBUSTION ENGINES; Edward S. Tes- 
dell, Des Moines, lowa. App. filed Feb. 
28, 1916. Resistance element is in the 


path of fuel travel. 
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1,209,086. ALTERNATING - CURRENT MOTOR; 
Hans Weichsel, St. Louis, Mo. App. filed 


April 12, 1915. Single-phase asynchro- 
nous induction motors having a shunt 


characteristic and capable of being oper- 
ated at a plurality of speeds. 

1,209,096. Conpuctor; Robert B. William- 
son, Milwaukee, Wis. App. filed Jan. 24, 
1916. Especially adapted for use in 
slotted cores of dynamo-electric machines. 


1,209,131. AUTOMATIC HIGHWAY-CROSSING 
WARNING-SIGNAL FOR RAILROADS; Ben 
Orlando Darrow, Sacramento, Cal. App. 


filed May 13, 1916. 
audible signal. 


1,209,132. MACHINE FOR SUBJECTING AIR 
TO VIOLET AND ULTRA-VIOLET Rays; Noah 
W. Davis, Des Moines, Iowa. App. filed 
Jan. 11, 1916. By the passage through 
the air of a brush electrical discharge 
generated therein. 

1,209,146. SELECTIVE MEANS FOR SWITCHES ; 
Gardner B. Gray, Pittsburgh, Pa. App. 
filed April 18, 1914. Switch points may 
be moved in opposite directions from a 


Combined visual and 


motor. 

1,209,148. DIAPHRAGMATIC SOUND - PRo- 
DUCER; Leo Grubman, Brooklyn, N. Y. 
App. filed March 29, 1915. New and use- 


ful improvements. 
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1,209,52 





‘ket for Gas Filled Tungsten 
Lamps 


1,209,152 LAMP ATTACHMENT FOR DRY 


CELLS; William A. Harvey, Scranton, Pa. 
App. filed March 27, 1916. Improve- 
ments. 

1,209,167. SockEeT-SHELL CAP AND INSUL- 


ATING-LINING THEREFOR; Joseph Keefe, 
Boston, Mass. App. filed Sept. 10, 1912. 
A co-operating removable insulating lin- 
ing for the cap. 

1,209,214. MAGNET-RAIL FOR ELECTRICAL 
MusIcaL INSTRUMENTS; Melvin L. Sev- 
ery,, Arlington Heights, Mass., and George 
B. Sinclair. Georgetown, Me. App. filed 
Jan. 4, 1918. Improved means for sup- 
porting electro-magnets. 


1,209,231. ALARM-CONTROLLER; Joseph B. 


Tibbs, Indianapolis, Ind. App. filed Oct. 
GS, . 292i. Controlling steam or air 
whistles. 

1,209,234. THERMOSTATIC CONTROLLER FOR 


ELECTRICALLY-HEATED DEVICES; Clarence 
Truitt, Pomona, Cal. Eliminate the sub- 
dividing of the heating element. 


1,209,253. IMPULSE-TRANSMITTING DEVICE; 
John G, Blessing, Chicago, Ill. App. filed 
Jan. 9, 1913. For use in connection with 


automatic telephone systems. 


1,209,247. PROCESS FOR MANUFACTURING 
ELECTRIC INCANDESCENCE BopIEs; Charles 
Orme Bastian, London, England. App. 
filed Sept. 24, 1914. In the form of very 
closely wound spirals suitable for use in 
glow lamps. 


1,209,266. REPEATING CoIL; Hiram D. 
Currier, Chicago, Ill. App. filed Sept. 19, 
1914. Minimize the effect of leakage lines 


of force. 
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,209,269. MAGNETIC SEPARATOR; Myron 
"Dings and Robert A. Manegold, Milwau- 
kee, Wis. App. filed Aug. 11, 1911. New 
and useful improvements. 


1,209,270, VEHICLE-SIGNAL; Samuel F. 
Douglass, Prairie Du Rocher, Ill. App. 
filed Feb. 13, 1914. Indicating the direc- 
tion the vehicle is about to take. 


1,209,279. TELEPHONE TRANSMISSION Sys- 
TEM; William A. Fricke, Chicago, Ill. 
App. filed March 17, 1913. For railroad 
despatch work in which a plurality of 
stations is associated with a single line. 


1,209,281. ELECTRICAL VIBRATORY CONTACT 
MAKER AND BREAKER; John Gardiner, 
Knott End, Near Fleetwood, England. 
App. filed Aug. 9, 1915. For converting 
a continuous current. 


1,209,291. TELEPHONE APPARATUS; Ken- 
neth B. Hastings, Boston, Mass. App. 
filed May 15, 1915. Aiding the hearing 
of deaf or slightly deaf persons in pub- 
lic places. 


1,209,293. AuToMATIC TELEPHONE SYSTEM ; 
Harry E. Hershey, Whitewatewater, 
Kan., and George A. Yanochowski, Chi- 
cago, Ill. App. filed Nov. 28, 1913. Means 
for releasing the switches of such a sys- 
tem. 


1,209,298. Dry CELL;:- William Hoppie, 
Lawndale, Cal. App. filed Feb. 14, 1916. 
The deterioration of the cell during its 
“shelf life’ or during the period before 
it is put into active service is prevented. 


1,209,303. MULTIPLE-DIAL CALLING DE- 
vice; Alexander E. Keith, Hinsdale, IIl. 
App. filed June 28, 1911. Operator can 
complete her part in setting up the con- 
nection in a very short time. 


1,209,304. IMPULSE-TRANSMITTING DEVICE; 
Alexander E. Keith, Hinsdale, Ill. App. 
filed March 3, 1913. For use by an oper- 
ator in a semi-automatic telephone sys- 
tem. 


1,209,324. SLECTRON - EMITTING CATHODE 
AND THE PROCESS OF MANUFACTURING THE 
SAME; Alexander McLean Nicolson, New 
York, N. Y., and Emerson Church Hull, 
Montclair, N. J. App. filed Dec. 26, 1914. 
Greatly increased durability and con- 
stancy of activity. 

1,209,332. SIGNALING DEVICE FOR WRITING 
oR COPYING TELEGRAPHS; Alphons Rap- 
penecker, Bremen, Germany. App. filed 


Oct. 27, 1913. New and useful improve- 
ments. 
1,209,397. TRANSMITTING APPARATUS; John 


J. Comer, Chicago, Il. 
24, 1914. 


1,209,403. 


App. filed Feb. 
Wheatstone bridge principle. 
ELeEctric HorRN; William W. 
Dean, Chicago, Ill. App. filed Oct. 15, 
1913. Simple in construction, efficient in 
operation and cheap to manufacture. 


1,209,407. Test System; Alfred H. Dona- 
hoe, Chicago, Ill. App. filed Oct. 16, 1915. 
yive answer back signals as to the condi- 
tion of remotely controlled apparatus. 


1,209,443. ALTERNATING-CURRENT MorTor; 
Harry Wallace Jeannin, Warren, Ohio. 
App. filed Aug. 24, 1915. Repulsion- 
induction motor type. 

1,209,445. SERVICE SWITCH AND FUSE 
MECHANISM; John A. Jessen, Winthrop, 
Mass. App. filed July 16, 1914. Com- 


bination switch and thermal cutout or 
fuse mounted in a box or casing adapted 
to be closed or secured by a seal to pre- 
vent unauthorized access to the current- 
carrying parts. 

1,209,449. ELEctTrRic RIveET-HEATER; Wil- 
liam S. Johnson and John W. Sheffer, Ber- 
wick, Pa. App. filed Feb. 25, 1916. 
Transformer is incorporated and _ pro- 
vided with a_ single secondary coil 
branched within itself for the individual 


heat treatment of a plurality of pieces of 
work. 


1,209,478. AUTOMATIC RINGING MECHANISM 
FOR TELEPHONE SYSTEMS; Carwitt E. 
Myers, Ironton, Mo. App. filed Aug. 30, 
1913. Automatic when a ringing key is 
pushed, the device will serve to effect cer- 
tain current connections, for the sending 
of an alternating current to the sub-sta- 
tion, to effect the ringing of the signal. 


1,209,517. ELEcTRIC REGULATOR; Louis Wil- 
lard Thompson, New York, N. Y. App. 
filed Feb. 26, 1915. Alternating-current 
voltage regulators. 


1,209,518. ELECTRIC REGULATOR; Louis 
Willard Thompson, New York, N. Y. App. 
filed Feb. 26, 1915. Effecting momentary 
changes in the field of the generator. 


1,209,526. CURRENT CONNECTION FOR ELEC- 
TRIC LAMPS; Frederick H. Weston, 
Schenectady, N. Y. App. filed Dec. 26, 
1914. Required by high candle power 


tungsten filament gas filled incandescent 
lamps. 


1,209,533. MertaL CONDUIT FOR ELECTRIC 
WIrrEs; Chauncey W. Abbott, Pittsburgh, 
Pa. App. filed Aug. 18, 1915. For ex- 
tending existing systems. 
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Light is a Magnet 


It is human nature to go where the lights shine brightest, where 
goods can be most invitingly displayed, where buying can be done 
with a maximum of comfort. The well lighted store literally 
draws trade to its counters. 


The year’s purchasing activities are now at their high water 
mark. Prosperity has made it easy for the merchant to light up 
his store. ‘The short days make it imperative for him to do so. 
There has never been a better chance to interest him in sign, build- 
ing front, display window and interior lighting with National 
MAZDA C lamps. 


Make the most of the opportunity. Get your prospects lined 
up and then approach them along the lines of better lighting 
service. Personal solicitation will do most but newspaper and 
mail advertising are two powerful aids. Our advertising men will 
be glad to help you in developing new business plans. Send in 
your request for their services to the Division furnishing you lamps. 


NATIONAL LAMP WoRKS 
Brad OF GENERAL ELECTRIC CO, 
37 NELAPARK CLEVELAND ($6) 


Member Society for Electrical Development—“‘Do It Electrically” 
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EF. take this oppor- 

tunity to express our 
appreciation for the business 
which central stations, 
dealers and contractors have 
placed with us during 1916. 


At the beginning of another 
year we look forward to the 
opportunity to serve the in- 
dustry in such a way as to 


merit a continuation of, and 
an increase in. its valued 


patronage. 


Western ElCCHTS Company 


New York Atlanta x0 hati City San Francise 
- fi a4 Rich one Mi Iw St. Louis Oakland 
ar sah ianapol Dallas Los Angeles 
Ph ila ide siphia Ne Ww ‘Or Deteon Houston Se attle 
Boston —_ inghary Cleveland Oklahoma Ci ity Portland 
Pittsburgh Cir ati Minneapolis St. Paul On a a ver Salt Lake City 


EQUIPMENT FoR EVERY ELECTRICAL NEED- 
Member Society tor Electrical Development Do it Electrically” 
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Trenches of Peace 


Winter—the enemy of the lineman—is about to attack your 
overhead wires. Let this be the last campaign. Act now toward 
putting your wires in ORANGEBURG Fibre Conduit—quickly 
installed at low cost, in narrow trenches. Trenches of peace, 
these—peace for your trouble men—economy for you—better 
service for the public. Get ORANGEBURG Data, Book E. 


THE FIBRE CONDUIT COMPANY 
ORANGEBURG, N. Y. 


New York Boston Chicago San Francisco 


VOL. 68, No, 9; 
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OS SS 
EASY TO GET AT 


Just Remove Two Bolts 














and you can lift out 
the contact fingers 
as shown in the illus- 
tration. This is a 
C-H feature that 
those experienced in 
crane and hoist serv- 
ice consider of 





After removing a bolt at top and bottom the contact great importance. 


ngers may be removed. 


C-H DRUM CONTROLLERS 


. FOR CRANE AND HOIST SERVICE 


because of their superior rugged construction provide the 






, most precise operation. Each speed point can be distinctly 
felt by the operator ;—yet the operation is smooth. 





The straight line non-stubbing fingers, first 
employed on Cutler-Hammer controllers, are 
now mounted on a square metal shaft. This 


| can be removed in one piece as shown above. 


The Cutler-Hammer Mfg. Co. 


Milwaukee Wisconsin 


Largest Manufacturers of Motor Control 
Apparatus in the World 


New York: Hudson Terminal Bldg. Chicago: Peoples Gas 
Bldg. Boston: 77 Franklin Street. Pittsburgh: Farmers’ 
dank Bldg. Philadelphia: Commonwealth Bldg. Cleve- 
land: Guardian Bldg. Cincinnati: Gwynne Bldg. San Fran- 





Exterior View of C-H Drum 
cisco: 579 Howard Street. Los Angeles: San Fernando eee 


Bldg. Seattle: 309 First Avenue South. 
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a Lubricating Needs 


No matter how severe the lubricating requirements 
over and over again with absolute safety and a 


Richardson-Phenix 





The complete line covers 
every power plant need. In 
efficiency and reliability these 
filters are in a class by them- 
selves. 





Richardson Type ‘“fY’’ Oil Filter. 


* i ile a el : ; ‘pe “S” Filter 
*ortable or hs , Richardson Type “R’’ Filter, Rounyg a Richardson Type ae es 
Built = ane been be a Type. Built in sizes having capaci- Built in sizes having capacities of ¢ to 
of 25-90 gallons per day. ties of 65 to 90 gallons per day. 85 gallons per hour. 

H 8 R h hould install them 
i—They operate on the dry system. The oil is not 5—Complete accessibility. All trays and filtering units 
passed through water. are easily removed and quickly cleaned Riveted 
2—All entrained water is automatically separated and 6—Heavily built with rigid angle iron base. Rivete 
ejected. construction used on larger sizes. 
3—Every square inch of the smooth vertical filter cloth 7—High grade finish with nickel plated trimmings 


is equally effective. 


4—Multiple Unit design makes it easy to install addi 
tional capacity. 


&—Continuous cooperation by our engineering depart- 
ment after the sale in order to help you maintain the 
best results. 


"wwe THE RICHARDSON 
Richardson Model “M” Sight Feed Oil Pump. SE a LT 


Phenix Force Feed Lubricator, 

Phenix Oil and Graphite Lubricator, 
Peterson Power Plant Oil Filter, 
Telescopic Cross-head and Eccentric Oilers, 


Richardson Individual Oiling and Filtering 
Systems, 


Lubrication Engineers 





127 Reservoir Ave. 
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| = “Everything For Lubricatio 


| 


1 But TheLubricant 


Are Met Exactly— 


of your plant may be you can reuse the same oil 
big saving in your present oil bill if you install 


Oil Filters 





Peterson Type “A’’ Power Plant Oil Filter. 
Built in sizes of 200 to 12,000 gallons per Pe 
hour. Built in s 


sterson Type ‘‘B” Batch Oil Filter. 
izes of 70 to 1500 gallons holding capacity 


Below are given a few of the more prominent users of Richardson-Phenix Oil Filters 


Eastman Kodak Co. 

Victor Talking Machine Co. 
Anaconda Copper Mining Co 
Standard Oil Company. 
Adams Express Co. 

Du Pont Powder Co. 


United States Steel Corporation. 
Ford Motor Company. 

Cambria Steel Company. 

L. S::& M.S. -K. 

American Steel & Wire Co 
Colgate & Co. 


American Sugar Refining Co. 
Illinois Steel Company. 
International Paper Co. 
Tennessee Coal, Iron and R 
Mesta Machine Co. 

Pullman Car Works. 


R. Co. 


Consult our engineers on your oil filtration problems. Let them show why Richardson-Phenix Oil 


Filters represent one of the best paying investments you can make for your plant. 
It describes the complete line of R-P oil filters. 


new Bulletin No. L-5. 


PHENIX (CO. 


and Manufacturers 


Milwaukee. Wis. 


_ 








Write for our 


We Manufacture 


Phenix Individual and -— Filtering 


Systems, 


Coiling 


Central Oiling Systems, 

Union-Cinch Oil Pipe Fittings and Valves, 
Light Feed Oilers, 

Oil Pumps, 

Oiling System Accessories, 

NoKut Globe, 





Angle and Check Valves. 262 
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A Thousand Miles 
a Month and in 
Use Every Day All 
the Year Round 


7 hae 
: C | : : 
Be 
mh Tra SE 
TR 


a | 






. * 


Detroit Electrics 


demonstrate their superior value in the dependable 
day-in day-out utility and service which they furnish 
all the year round. 


If you want to give some of your friends who drive gas cars the surprise 
of their lives and at the same time a striking lesson in the utility of Detroit 
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Two Hundred 
Miles a Day for 


“Touring” Once in 
a while in Season 





ISlectrics just ask them what the daily average mileage of their gas car is. 


When they figure it up they will probably be astounded to find that on 
the average they use their cars to the tune of about 15 miles per day. 





That is the established general average—about 5500 miles per year. 


Then ask them to step into an electric car garage and ask how many 


Detroit Electric owners are showing regular records of 20-25-30 miles per 
day—a thousand miles a month—any weather—any season. 


Then they will begin to see what is meant by the superior investment 
value and greater utility of Detroit Electrics. 


The Detroit is being used and the investment in it is being made use of 
all the time. 


Grant right off the reel that for touring stunts, joy riding, and racing, the 
Detroit Electric “isn’t in it.” But when it comes to the regular daily use 
that the average man and his family wants an automobile for—in any 
season—in all weathers—there isn’t a car on earth that gives the use and 
the return on the investment for it that is given by the Detroit Electric. 

Ample speed—ample radius of action on a charge for all regular driving 
—and ample power for any grade. 


beauti- 





To say nothing of durability—easy, comfortable, riding qualities 
ful lines and finish. 

And just to cap the climax tell your friends to ask the garage men how 
many Detroit Electrics he is called upon to “tow in” as compared with 
gasoline engine cars. 

For the average man, 99% of whose driving is done in the city and 
suburbs, there is no automobile investment of equal value with the Detroit 
Electric. 
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REES Rolf URBv 
fetary Jet Condenser 


_Automatic Regulation 


e® Under Fluctuating Steam 
Conditions Without 


Speed Regulation 








That feature makes history of one of the hardest condenser 
problems of the past. No more “choking’—no more flooding of 
the engine or turbine. 


There’s a perfect balance between the centrifugal force of the 
ejector fan and the vacuum in the mixing chamber. They vary 
directly. They can’t get out of balance. If the vacuum falls below 
normal the condensate is ejected at maximum speed; if the vacuum 
rises and tends to cause “choking,” the fan blades fill up with 
water and exert a greater centrifugal force. The operation is just 
as perfect as the theory—without any speed regulation. 


This is just one of the REES “RoTURBo” advantages made 
possible by unit design—all functions performed by a single ro- 
tating part, 





Reduction of wearing parts and possibility of disorder, and 
greater economy of space are two others. And that’s not all. But 
for the complete information you must read our Bulletin 50. Send 
for your copy today. 


MANISTEE IRON WORKS CO. 


MANISTEE, MICHIGAN 


















New York, 50 Church 
st 


Philadelphia, 848 Drex- 
el Bldg. 

Pittsburgh, Park Bldg. 

Cincinnati, Ohio, Union 
Trust Bldg. 

Cleveland, Ohio, 876 
Rockefeller Bldg. 

Detroit, 426 Dime Bldg. 

Chicago, Old Colony 
Bldg. 

St. Louis, 1984 Railway 
Exchange Bldg. 

Milwaukee, Wells Bldg. 

St. Paul; 2542 Univer- 
sty Ave, t5. G 
Robertson). 

Atlanta, Ga., 515 Third 
National Bank Bldg. 


New Orleans, 917 Hen- 
nen Bidg. 

Jacksonville, Box 495. 

Richmond, Va., 418 
American Nat’! Bank 
Bldg. 

Birmingham (Mc- 
Clary-Jemison Ma- 
chinery Co.) 

Dallas, Tex., South- 
western Life Bldg. 
(Smith & Whitney). 

Denver, Colo., opp. 
Union Depot (Hen- 
drie & Bolthoff Mfg. 
& Supply Co.) 

San Francisco, 112 
Market St. 

Seattle, Wash., 803 
Northern Bank Bldg. 
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Tic HUBBELL STANDARD 
















Polarized Plug No. 6915 


A Dwarf in Size—A Giant in Service 


UBBELL Polarized Plug No. 6915 
is the one to use where a neat, 
compact plug is desired—and that’s 
most everywhere. It will not mar the 
appearance of the finest fixture. 

Plug 6915 has no limitation but its 
POLARIZED size. It can be used equally well on 
PLUG No. 6915 devices requiring either polarized or 
non-polarized connections, and inter- 
changes with all Hubbell T-Slot bases. 
A large plug can do no more—many 
cannot do as much. 
















All Hubbell Plugs and Receptacles, and all 
who use them, are protected by Concealed 
Contacts, Narrow Blade Slots and Separate 
Arcing Chambers—exclusive Hubbell safe- 
guards which exclude everything but the right 
thing from the contacts. 










BRIDGEPORT 
CONNECTICUT 


a HUBBELL. INC. 
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When the Holyoke (Mass.) Street Rail- 
way Company’s power plant was recon- 
structed to take care of increased load 
various improvements cut the coal rate 
from 35 lb. per kw. hr. to 2.3 lb. per kw. 
hr.—34‘r economy. 





One of the “various improvements” was 


LE i 


—four of ’em—6-retort TAYLOR stokers on 500 HP. B. & W. Boilers. 

TAYLOR Stokers have improved the efficiency of scores of central station 
and street railway power plants the country over—large and small. 

Witness the experience of the Interborough Rapid Transit Company with 
96 TAYLOR Stokers—the Detroit Edison Company with 72 TAYLOR 
Stokers—the New York Edison Company with 171 TAYLOR Stokers—and 
so on through the long list. Write for the PROOF in our booklets. “Fuel 
Burning Reports’”—copies free on request. 


THE AMERICAN ENGINEERING CO. 


PHILADELPHIA 


A i) rf 
Ot ol a 


ae 
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An 


Electrical 





Education 


» 


consists largely in knowing where to find useful facts and how 
to apply them. 

The useful facts which you find week by week in Electrical 
World will always be available for use if you have your copies 
bound. 

That article you noticed three months ago may solve to- 
morrow’s problem. The volume index will put your fingers 
on the article itself. This year’s numbers may meet next year’s 
necessity. You can’t remember every fact you read, but you 
can have it for use just the same. 


Bind Your 1916 Volumes NOW 
with the Semi-Annual Indexes 


If you cannot secure satisfactory prices from a local binder, let us know 
and we shall be glad to send you the name of a reliable binder in New York 
City. Do not send your copies to us. In sending your copies to be bound, 
we suggest that you see that the volume is complete before shipping. 


Give Your Binding Order Today 


and your technical library will be made more valuable at once. Reading 
your copies is good. Reading them and keeping them is better. Reading 
them and keeping them bound is best. 


Electrical World, 239 W. 39th St., New York 


F {FSIS GU NA OMMRUVELSNESESETTOVGETORSODUVOROUOVUEPYVOEEN O00 0704842 SOMENE8COROPNSRASADUTUE UD LPUOOCLEOOAEAAPHULYTOULSYOUQOUOES, PRADURRNUNAENOA aaNet! 


Yearly Subscription Rates: 
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View in Boiler Room Castle Square Hotel, Boston, Mass. 





<E-KNOWLES 





Style ““A” Simplex Pumps 


in the power plant of the Castle Square Hotel, Boston. 


One feeds 


two 200 H.P. boilers—the other feeds a Linde Ice Machine 


In the fire room of the Castle Square Hotel,Boston, 
is a Blake-Knowles Horizontal Simplex Style “A” 
Boiler Feed Pump of the piston type, size 73x42x10 
It runs continuously, night and day, and feeds two 200- 
H.P. Babcock & Wilcox boilers carrying a steam pres- 
sure of 100 lb. The picture shows pump arrangement 
overhead tank from which the returns from heating 
coils, drains, etc., are pumped back to the boilers. 


The pump will do its work with a total steam con- 
sumption of only 242 lb. steam per hour, which for a 
pump of this small size is a showing that we don’t mind 
talking about. This pump is now working at about two- 
thirds normal rated capacity; at full capacity it will 
make even a better record. 


The right hand picture shows a Blake-Knowles Sim- 
plex Style “A” Brine Pump, size 10x12x12, which the 
Castle Square Hotel uses for circulating brine in con- 
nection with a Linde Ice Machine. The pump is one 
of the latest Blake-Knowles Simplex Style “A” models 


and operates against a head of about 40 lb. per square 
inch. This pump has been in active service for about 
two years, running continuously and with practically 
no attention, without repair and shows no sign of wear. 
It has given noteworthy service in the matter of econo- 
my and has been eminently satisfactory from the start. 


The reason for the economical showing, in all Sim- 
plex Style ‘“‘A’’ Pumps, and greater figures than the 
above for larger capacity pumps of the line, lies—in 
simple but intelligent design—few wearing parts, 
stuffing boxes, and packings required—careful con- 
struction—reduced amount of steam cylinder conden- 
sation—and last, the fact that short stroking cannot 
occur under any conditions of running. 


It will be worth your while to investigate the Blake- 
Knowles Style ‘‘A”’ line of pumps. Let us help you do it. 


Bulletin BK-876-38 will be sent on receipt of your 
name and address. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


115 Broadway, New York 


Blake & Knowles Works, East Cambridge, Mass. 


BRANCH OFFICES: 


Atlanta 
Los Angeles 


Boston 
Louisville 


Buffalo Chicago 
New Orleans 


Cincinnati 
Philadelphia 


Cleveland 
Pittsburgh 


Denver 
St. Paul 


Detroit 
St. Louis 


El Paso 
Salt Lake City 


Houston Kansas City 
San Francisco Seattle 
B297.8 
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“LIKE THE Patt 


BUILT TO LAST. 





A Si CIN CLORIEE SE TELL: ELLER LE ED 


ila ata i it Mati! 


hie Generators, Transformers, In All Sizes, In All a “os All stain 





Si = di ci diesen 


EFFICIENCY and ECONOMY 


electric current. 
The most eco- 

noimical 

the one that gives 


motor is 


the greatest service 
at the least cost. 
An efficient motor may not 
be economical. It may save 
a penny or two in the cost of 
current, but this apparent 
saving may be more than off- 
set by the cost of repairs and 





BALTIMORE CINCINNATI 
BIRMINGHAM CLEVELAND 
BOSTON 
CHICAGO 


DENVER 
DETROIT 








Form I, D. C. Motor 


COMPANY 
AMPERE, N.J. 






replacements, to say nothing 
of interrupted 
idle investment, etc. 


The most efhcient motor is 
the one that delivers the 
greatest power with the least 
consumption oft 


production, 


DEMAND 
ECONOMY when 
buying motors. 
Economy means 
efficiency and serv- 
ice. Make the first 
cost of your mo- 
tors the last cost. Insist on 
CROCKER-WHEELER 
“Built to Last” motors. 
They are ECONOMICAL— 
EFFICIENT, RELIABLE, 
DURABLE. 


NEW HAVEN PITTSBURG 
NEWARK ST. PAUL 
NEW YORK SAN FRANCISCO 
PHILADELPHIA SYRACUSE 
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Robbins & Myers Fully Enclosed Ex- 
haust Fans for Service in Compressed 
Air Spraying. Booths 






















These ‘Fans are fully 
enclosed, affording the 
motor complete protec- (| 
tion against the spraying 
materials. They can be 
used for drawing the 
vapor from compressed 
air spraying booths 
where japan, enamel, 
varnish, bronze and other materials are applied. 





Direct Current Alternating Current 


The fans are also suitable for service where the air contains grease, 
dust, acids and other materials which need to be drawn out of 
interiors. 





Two sizes are furnished, 12 and 16 
inches in diameter. Both sizes have 
six blades and are supplied complete 
with a tripod ring, ready for mount- 
ing in the booth or wall. 





They can be supplied for opera- 
tion on all ordinary direct and alter- 
nating current circuits. 


Descriptive folder and prices 
on request 


The Robbins & Myers Company 


Springfield, Ohio 


New York Philadelphia Boston Rochester Cleveland Cincinnati 
St. Louis San Francisco 


Robbins & Myers Motors 






Chicago 
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T Number 6 of 
Talks with 
, GNDITY 





“As you probably know, we are greatly enlarging our plant. In connec- | 
tion with our preliminary investigation, I had occasion to visit several 
large industrial plants and noticed a number of 


| Type Y or 
Elcticaly agi 
Operated «aii eo 
Oil Circuit 
Breakers 


™ be Ts. ib ut | 
ies ] ae en 


in service. In _ re- 
sponse to my inquir- 
operation of this 
breaker was satisfac- 


tory in every respect. 





stall an oil circuit breaker of approximately 5000 amperes capacity, and 
are very favorably disposed toward your Type Y. Now, then, delivery is 
a mighty important item. How soon can you ship a breaker of this 
description? Is it a question of several months?” 


“No, sir, shipment of this type of breaker can be made in a tew weeks. 
Increased manufacturing facilities make this possible.” | 
| 
| 
| 
| 


‘“We'intend to in- 
| 
| 
| 
| 


Condit Electrical Mfg. Co. 


Manufacturers of Electrical Protective Devices 
Akron, Walsh Bldg. 


St. Louis, La Salle Bldg. 
Buffalo, 1205 Electric Bldg. Boston Mass. Salt Lake City, 257 South Main St 
Charlotte, N. C., Commercial 9 San Francisco, 583 Howard St. 
Bank Bl dg. Denver, 1621 Seventeenth St. ppmnenoeiie, Film Exchange Bldg. Seattle, 309 First Ave., South. 
Chicago, 19 South Fifth Ave. Detroit, 616 Ford Bldg. New York, 39 Cortlandt St. Troy, 332 River St. 
Cincinnati, Union Trust Bldg. Kansas City, Mo., Traders Bldg. Philadelphia, 929 Chestnut St. Washington, D. C., Conduit Road & 
Dallas, 408 South Ervay St. Los Angeles, San Fernando Bldg. Pittsburgh, 947 Penn Ave. Elliott St., N. W. 


Northern Electric Compamy 


Sole Distributor for the Dominion of Canada, Montreal, Halifax, Toronto, Winnipeg, Regina, Calgary, Edmonton, Vancouver, Victoria. | 
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Printed by permission of the Worthington Pump & Machinery Corporation 


We Don’t Need to Introduce 
Deane of Holyoke, Mass. 


So we are just calling your attention to the fine herring-bone 
gears and pinions of these two pumps. They are coated with 


TEXACO CRATER COMPOUND 


The Great Gear Lubricant 


The manufacturer says, “The application of 
TEXACO CRATER COMPOUND to pump 
gears, as shown in this illustration, will reduce 
wear and noise to practically negligible quan- 
tities.” 

It is the same thing on all gears. TEXACO 
CRATER COMPOUND reduces noise because 
it reduces wear. 

It reduces wear because CRATER sticks to the 
wearing surface of the gear teeth—can't be 


squeezed out or flung off. 


Prevents metallic contact; the teeth run on a film 
of pure lubricant. 


CRATER saves the gears. 


That’s why so many manufacturers are glad to 


CHICAGO 





recommend the use of TEXACO CRATER 
COMPOUND on their gears and that’s why you 
should be using it. 


lf you want to learn more about CRATER, ask 
us to send you the CRATER BOOK, 32 pages, 
with pictures showing this great lubricant in use 
under various conditions. 


Or better yet, take advantage of our ‘‘make-good” 
offer: We will send you, express prepaid, a 
25-pound can of CRATER COMPOUND for 
$3.00. The price is very much less in larger 
quantities. You don’t have to pay for this unless 
it does just what we say. 


Whether you want the trial can or just the 
CRATER BOOK, address Department L 2, 17 
Battery Place, New York City. 


THE TEXAS COMPANY 


Lubricants for All Purposes 
HOUSTON 


NEW YORK 


Offices in Principal Cities 
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Are you still using 
‘“‘one-time”’ fuses? Why 
spend five times more than 
necessary to secure electrical pro- 
tection? Save 80% of your present 

yearly fuse costs by using 


be ECONOMY “vi! FUSES 


i If you sell fuses, are you deriving the 
i benefit of the big Economy Na- 
ie tional Advertising Campaign? Watch 
ae the ads in the Saturday Evening Post. 
Ki 

' 

' 

€ 





Glad to have you tell us what you think 
of these dealers’ sales helps. 

Stock up now. The demand will in- 
crease with the force of the publicity 
drive. 


Samples Free—Catalog No. 19 Free. 


Economy Fuse @ Mfg. Co. 


Kinzie and Orleans Sts. 
CHICAGO 


Economy Fuses have been carefully 
investigated by VU. S. Gov’t Bureau 
of Standards 






————— 
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Peirce Forged Steel Pins 
For Your High Voltage Lines 


For any Insulator—For any Crossarm—For any Mechanical Load 







For Bo Arrow 
and Angle Stee! 
Crossarms 























For Wood 
Crossarms 





a nt ai Ht Nite Sata i il 






No. 5127 Forged Steel Pins on 22,000 and 11,000 Voit Lines of 
The Duquesne Light Co. 





Punctured insulators or broken pins cause most high tension line failures. 

Most insulator punctures are really caused by the expansion and contraction of 
heavy cast iron thimbles cemented in the insulators for use on the old types of 
cast iron pins. The Peirce Pin has a thin, light, sheet steel thimble, which en- 
tirely eliminates this source of trouble. 

You can stop your broken pin trouble, too, if you use Peirce Forged Steel Pins, 
for each Peirce Pin is made of a single bar of open hearth steel, forged and ham- 
mered to shape, without a single welded joint, and is absolutely dependable. 

Look up pages 50 to 62 of your 1916 Hubbard Catalogue, and see which cata- 
logue number of pin you need. 






The Hardware MAKES the Line 
Hubbard Makes THE Hardware 


HUBBARD AND COMPANY 


PITTSBURGH 
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A scurry for materials 
anda hurry for motors 


The situation in the motor busi- 
ness is curious just now. Never 
was the demand for motors more 
pressing—never were motor ma- 
terials harder to come by. 

Wire, brass, iron, steel, insula- 
tion, and skilled labor—all essential 
in motor making—become scarcer 
and more costly, almost daily. 

In the face of these difficulties 
Peerless Motor Service is doing 
everything humanly possible for 
our customers’ protection in motor 
quality, in equity of price, and in 

; ; the best possible deliveries. 
a 


THE: PEERLESS ELECTRIC CoO. 
New Oe So na WARRE N, O. Chicago—Electrical Machinery 


Sales Co., 327 S. La Salle St. 


Philadelphia—M. H. RODDA, 
618 Witherspoon Bldg. 












The Unit of Day Brightness 


The DENZAR enables you to use to the 
best advantage every ray of light from the 
type “C”’ lamp. 
It is constructed so as to remove all irritat- 
ing glare. 
Gives you the greatest amount of light in 
exactly the right intensity on the working 
plane. 
No solid reflectors or supporting rods to 
cast unsightly shadows. 
Being an enclosed unit there are no large 
available openings for dirt, insects and 
foreign matter to enter, causing ugly spots 
on the bowl. 
All surfaces are highly polished so as to be 
dust-resisting, making the Denzar as easy 
to clean as a bare lamp. 
The Denzar Bowl is made of one piece of 
glass, the upper half of which is of clear 
lass. 

is bowl in combination with the opal re- 
flector allows no absorption or waste of 
light. 
Dealers and Central Stations. Let us tell 
you more about the Denzar. The selling 
possibilities in your territory are great. 


Beardslee Chandelier Mfg. Co. 


221 South Jefferson Street 
Chicago, III. 
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VILLAGE 
STREET LIGHTING 
MADE PROFITABLE 


by use of the 


MINERALLAC 


MoteR TIME SWITCH 


The following diagram shows how the Minerallac 
Motor-Wound Time Switch is used by the Cumber- 
land Co. Pwr. & Lt. Co. of Portland, Me., to make 
village street lighting in scattered rural districts 
profitable. 


2300 Volts s 


120 volt, multiple incandescent lamps are connect- 
ed between one side of the line and the neutral from 
a three-wire commercial lighting transformer. The 
Minerallac Time Switch is installed on the pole and 





‘ Multiple Street Lamps 
Time Switch 


connected between 
the transformer sec- 
ondary and the 
lamps. 


. It is motor wound 

and. unaffected by 
weather conditions, 
therefore requires no 
winding and no at- 
tention. 


The saving thus | 
made is so large that | 
a class of business | 
formerly regarded | 
as financially im- ] 
practicable is now | 
attractive. | 


Send for further } 
information. 


MINERALLAC ELECTRIC COMPANY 
1043 W. Washington Blvd. CHICAGO 
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A FUTURIST PICTURE 


In your future work of decreasing the speed of small motors, or 
using low voltage motors on higher supply voltages, or using 
universal motors on A.C and D.C. receptacles of supply voltage 
this Ward Leonard Adaptor Resistance can be supplied in any 
capacity or resistance desired. 

It is a resistance unit with an Edison base screw plug at one end 
and an Edison socket at the other. 

Write for circular. 


Ward Leonard Electric Co., Mt. Vernon, N. Y. 


BADT WESTBURG ELECTRIC CO., Chicago, II. JOHN B. SEBRING, Pittsburgh, Pa. 


TOOLS 


of Every Description 
for Your New Yeai’s Requirements. 














Let your specifications for 1917 read: 


“KLEINS” 


and thereby assure increased tool effi- 
ciency and decreased tool maintenance. 


OUR NEW CATALOG NO. 17 IS 
READY FOR DISTRIBUTION. 


Seen it yet? Mailed on request. 


Mathias Klein & Sons, Mfrs. 


Canal Station 32, 
Chicago 


Genuine Leather Tool Bag 





Canvas Tool Bag 


Pa ities P 
— . 
a scant 


Ren 
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Faries Patent Adjustable 
Bed Brackets 


sell because they 
are convenient 


The logical place for a bed-room light is at 
the head of the bed. It is convenient when 
you go to bed, convenient when you get up, to 
read by, to see the clock, to see if the rain is 
coming in the window. It is invaluable for the 
sick room. The shade may be inverted for 
soft, indirect lighting. It is made for wood 


or metal beds. 


To sell them 
simply show them 





A complete line of attractive portable and 
adjustable fixtures shown in our new catalog 
No. 24. 

Catalog No. 24 


FARIES MFG. CO. 


DECATUR, ILL. 
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As a rule, the reli- 
ability of any pieceof 
apparatus ts directly 





proportional to its 





simplicity 


A. 


} “ie ar 





Circuit Breaker 


is demonstrably of simpler 
construction than 
any other. 


Roller-Smith Company 
233 Broadway, New York 


CHICAGO Factory CLEVELAND 
Monadnock Block BETHLEHEM, Pa. Williamson Building 
DAES Os ss oe eee caw Equitable Bldg. 
BIRMINGHAM........ Brown Marx Bldg. 
CROs <665 0 s.deaew eee 77 Franklin St. 
yy re ee 1633 Tremont St. 
OE ok 6 hoe vs swe Majestic Building 
We GES 6 ccc cnen 600 East 15th St. 
MINNEAPOLIS. .1st Nat.-Soo Line Bldg. 
PRIELADEGPHIA, ciscccaches Drexel Bldg. 
SAN FRANCISCO....... 589 Howard St. 
Ae Piks és 8690005 Pacific Block Bldg. 

Si. EAs ciaae Railway Exchange Bldg. 
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(our Cables 
are Protected 


ane Electrolysis, Burnouts 
Chafing or similar troubles 
when you use 


M lit S bw 
Cable Rocks. 
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Mag cceces 
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=o * Let Us Send You Full Particulars. 
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Metropolitan Engineering Co 
Thirty-five rSensdien.. 
Vestry Street Enginereiog Cot 
New York oO Sherbourne £ 


oronto ~ Cana 


HEH 
Hi 





Metropolitan Subway Cable Racks, illustrat- 
ing flexibility of assembly to meet all 
conditions of service. 











Electrical\Testing Laboratories, 80th Street and East End Ave., New York City | 
Gentlemen :— Date, 
I am interested in the lines of testing which I indicate below and desire | 

the corresponding bulletins in my copy of ‘‘The Testing Service of the Electrical 
| Testing Laboratories.’’ | 

( ) Standards and instruments of pre- ( ) All Bulletins 

cision, Electrical instruments, 
Current and voltage transformers, Meter Testing, 
Magnetic tests of iron and steel, Insulating material, 
Primary and secondary batteries, Wire and cable, 
Motors, generators, transformers, Photometric standards, 
etc. 
| Globes, shades and reflectors, 
Illumination and special photomet- 
rie tests, 
Chemical tests and analyses, 
Incandescent electric lamps, 


Large lighting units, | 
Fuels, 

Paper, 

Private Laboratories, 

Mechanical Engineering Tests, 
Supervision for Foreign Purchas- | 


ee ee 
ee eee ee 


Despite the fact that E. T. L. Service has profited hun- 


ee eS 


. ‘ mint issi D > ; 
dreds of Central Stations, manufacturers and individuals, Sar ease ask cecal ( ) Special Investigations. 
there are, no doubt, many engineers and others still unac- 

: ‘ © P rork ON icc eeecescewebe Os Mithun dosebesteenenres THIS ccvccesecerseececesacs 
quainted with the nature, value and extent of that work. | 
To the attention of all such we commend this book and GUE I ac cas WccedaGesduwhanracthbaesanedaee ere ee eee e 
offer this coupon for their convenience in obtaining it. Ca is dias brcsice eee ee hide nse 


ELECTRICAL TESTING LABORATORIES. sic amen ditt ali em la 
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OR the protection of Three Phase 
A.C. Motors, we recommend the 


use of Three Pole, Two Coil Over- 


load Circuit Breakers. 


The I-T-E HAND BOOK describes 
Time Limit, No Voltage, Shunt Trip 
and other auxiliary featurers, and the 
advantages of their use for different 
classes of service. 


All these extensions were 
made in 75 seconds. 
ona 


MARCHANT | 
CALCULATOR | 


Consider the time this would save_ | 
your bill clerk in making extensions—__ ff 
and checking them for accuracy. 

—then consider that this same ma-_ | 
chine can be used in checking your in- | 
coming bills with the same speed and 
accuracy. 

Getting out bills on the day of ship- 
ment is a need and a want in most 
supply houses. The Marchant 
Calculator will help toward this end 
by its speed and accuracy. 

Every accounting department needs 
one. 

Write us for data—experiences of 
users—and our trial offer. 


Marchant Calculating Machine Co. | 
1200 Federal meme ane: sy Oakland, Cal, 
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This Trade Mark The Guarantee of Exeel.enee on Goods Flectrical. 





This Switch 
Meets All 
Safety -First Requirements 


Switch ‘‘off’’ 
Fuse chamber 
**open’”’ 





Fuse chamber locked ‘‘closed”’ 
Switch locked ‘‘off’’ 





This switch is especially adapted for general 
service in industrial plants; as a line switch for 
motors or as a lighting service switch. 

It can be locked in open position. 

Fuse chamber can be locked to prevent 
access by unauthorized persons. 

Switch cannot be closed while fuse chamber 
is open. 

Access to interior of switch can be gained 
only when current carrying parts are dead. 





Cover removed 
to show interior 


Suitable for open or conduit wiring and for of switch 
single or group mounting on wall, posts, 
brackets or any flat, vertical surface. 
Should be installed to replace open type 
knife blade switches, 
Full details from our nearest office on 
request. 
G 1 Electric C 
General Office: Schenectady, N.Y. 


Sales Offices in All Large Cities 





This ‘Trade Mark The Guarantee “OF Exeellenee on Goods Electrical. 
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Watching the Load of 
New Orleans 


The New Orleans Railway and Light Company has a varied 
load. But there isn’t much going on that the crack firemen 
in the boiler room don’t know. about—right away. 


If a big string of extras file out of the car barn, the little 
needles on the 


G-E Flow Meters 


in the boiler room show a slight drop. When the fights begin 
to pull at night, the firemen watch the load—and the fires. 

And there is a great saving—because the firemen are fore- 
warned and prepared. Incidentally the boss at the desk gets 
a permanent record of the firemen’s efficiencies—every day. 


Ask about the G-E Flow Meter for your plant. 


Sketch of Power Plant fof 
the New Orleans Railway 
and Light Company 





ww 
EA Si 
(ae ea ae 
| wy Seer yi re 
J Cd 


General Electric ( ompany 


Schenectady, N.Y. 


Sales Offices in All Large Cities 


6356 
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This Trade Mark The Guarantee of Excellence on Goods Electrical. 









Truck Type Safety First 
Switchboard 
Units 


Simplify 
Installation— 

Operation— 
Inspection 


These units make the most desirable switchboard for a distrib- 
uting center that has ever been developed. 

They increase safety to life, greatly reduce fire risk and prac- 
tically eliminate the probability of lengthy shutdowns. 

It is the only construction that allows examination of current 
carrying parts without danger to the operator. 


The original cost is somewhat greater than slate panels. The 
ultimate cost may be much less. 


The truck carries the panel, oil circuit 
breaker, instrument transformers and 
other appliances of the ordinary switch- 
board panel. 


The stationary housing contains the 
bus compartments and busses, also the 
contacts between the busses and the ap- 
paratus on the truck. 


An interlock prevents the truck from 
being removed from the housing except 
when the oil circuit breaker is open. 





Complete Safety _ First To add panels—lengthen the busses, 
Switchboard Installation bolt on new housings, push in the truck 
showing truck drawn out and the installati ‘8 let 

for inspection. and the installation is complete. 


Full details from nearest office. 


General Electric Company 


General Office: Schenectady, N. Y. 


Sales Offices in All Large Cities 
6593 


This Trade Mark The Guarantee of Excellence on Goods Electrical. 
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A Fractional 
i) H/P Motors 
ee Over 300 manufacturers have 

a selected motors made at our Fort 
Wayne plant, as an integral part of 
their product. 

These manufacturers have already 
put more than half a million of these 


motors on the machines they have 
built. 


There are more than one hundred 
and fifty standard motors for you to 
select from, and we will build entirely 
new motors when the requirements of 
new applications merit them. 


General 
fie Electric 
, Company 
Fort Wayne Dept. 


Fort Wayne, Ind. 
6606 
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This Trade Mark The Guarantee of Excellence on Goods Electrical. 
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right 
down 


to ite ) 
Motors} 


are the best motors 
for single phase circuits from every point of view. 
The RI motor finds favor with the user because of 
its superior mechanical strength, economy of operation 
and reliability in service. 


Lighting companies gladly recommend fez Motors 
because of their low_starting current and other satis- 
factory operating characteristics. 

Type $7 Motors and controlling devices built in a 
complete range of sizes from 4 to 20 H.P.,1100r220 Volts. 

Our nearest Sales Office or G. E. Motor Agency 
solicits your motor inquiry. 


General Electric Company 


General Office: 2500 G. E. Motor Agencies Schenectady, N. Y. 
Sales Offices in All Large Cities 6528 


This Trade Mark The Guarantee of Fxeellenee on Goods Electrical. 
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KERITE 


HE use of Kerite is 
the logical result of 
experience. 


The increasing use of 
Kerite is the logical result 
of an increasing apprecia- 
tion of the sound policy 
of using nothing but the 
best. 


hi NAR TA Ht 


ne or 4 y 


When you get 
the habit 


of using OKONITE 
Insulated WIRES and 
CABLES, you have 
met Success more 








than half way. 











253 Broadway 
New York 
3 


Da y. 





THE OKONITE CO. | 




















Pts COVERED 


WIRES s CABLES 


ae aera st yal ae 


TUN NSU ea ea 
ma Ads Kees | 


JONESBORO, IND. 
ae 


New Buildings 
of the 


Massachusetts Institute of Technology 


—$<_—<_________ 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 
201 DEVONSHIRE ST. BOSTON 
CHICAGO —s SAN FRANCISCO 
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i THREE NEW BOOKS— | ,nnouncement 


The third printing of the fourth edition 
—making a total issue for this edition of 


Underground ‘Transmission over eens ones, in seventeen months— 
is now ready. 
= 2 * TI . . . t . . ° 
and Distribution said a rerihen of the Stadecdieation Rules 
to 
For Electric Light and Power JANUARY 1, 1917 


By E. B. Meyer, Chairman National Electric Light Association Com- 
mittee on Underground Construction and Electrolysis, 1915-1916; Member 
A. I. Ki. E, ee 


312 pages, 6 x 9, 156 illustrations, $3.00 net, postpaid. 


The need for a complete treatise on underground electrical transmission, 
felt so keenly by men engaged in the design and construction of such sys- 
tems, is filled by this book. 


The author is recognized as an expert on underground transmission 


problems. The results of his wide experience have been incorporated in 
this book. 


Every part of the design and construction of an underground system is 
covered, from the making of the preliminary survey to the final testing 


Hydro-Electric Power 


In Two Volumes 


By Lamar Lyndon, Author of “Storage Battery Engineering.” 
Vol. I—Hydraulic Development and Equipment. 

498 pages, 6 x 9, 235 illustrations, $5.00 net, postpaid. 

Vol. II—Electrical Equipment and Transmission. 

360 pages, 6x9, 194 illustrations, $3.50 net, postpaid. 


This treatise is the first to cover both the hydraulic and electrical 
sides of water power development. It is designed to meet the needs 
of the practising engineer. 


Every part of the plant that the practicing engineer is expected to design 


can be designed from the information it contains. The New 


Engineering of Power Plants Standard 
By, Robert H. Fernald, ME, A.M. Ph.D. Whitney Professor of Handbook 


George A. Orrok, M.E., formerly Mechanical Engineer of The Total Issue 47,000 
New York Edison Company. $5.00 net, postpaid 

586 pages, 6x9, 309 illustrations, $4.00 net, postpaid. ; ‘ 

This book deals with the problems of power plant equipment and FRANK F. FOWLE, Editor-in-Chief 
operation from the “common sense” viewpoint. The whole field is cov- Assisted by over ‘ao + leading specialists of 
ered thoroughly. 

It is splendidly adapted to the needs of men engaged in actual practice, 


since its information is given in such a way as to be directly applicable to 
the problems constantly arising in power plant work. 


The fourth edition, of which the third 
large printing is now ready, has been 
adopted almost universally as the standard 
reference handbook for the office, shop, and 
engineering school. 

The large total of sales is the best index 


Examine ‘These Books Free of its general use. 





The only way for you to gain a full conception of the value 
of these books is to examine them, at your leisure, in your 


own home or office. Cet IPODS OAL GLO = ===" 


eine invite you to do this, under our Free Examination McGraw-Hill Book Co. Ine 
Jffer. Merely fill in and mail the attached coupon. 39 West 30th St., New York, N. Y. 


It is understood that your acceptance of this offer places You may send me on 10 days’ approval : 
you under no obligation to purchase the books if you are not 
satisfied. 
I agree to pay for the books or return them postpaid within 10 


McGRAW-HILL BOOK Co.INC. 


239 WEST 39TH STREET, NEW YORK 


days of receipt. 


-I am a regular subscriber to the Electrical World 
cae am a member of A. I. E. E. 


(Signed) 
LONDON: HILL PUBLISHING CO.,LTD. a 8 
6&8 BOUVERIE ST., E.C. Address) . 
Publidiese a0 Mila Gee Mest We II LSA LS 
@ Reference ....--. eee eee seen eee eeeeeees ox -W 12-30 
: (Not required of subserib ribers to, the Blectrical World or members of 
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W. G. ABBOTT, Jr. 


Research Engineer 
Electrical 
inventions Chemical 
Special Machinery Mechanical 


Laboratory, Wilton, N. H. 


Processes 


AMERICAN DISTRICT STEAM CO. 


Engineers and Contractors 
for 


Central Station Heating Systems 
General Offices and Works: 
NORTH TONAWANDA, N. Y. 
Chicago New York Seattle 
First Nat. Bk. Bldg. West St. Bldg. Hoge Bldg. 












THE ARNOLD CO. 


Engineers, Constructors 
Electrical—Civil—Mechanical 


105 So. La Salle Street, Chicago 
111 Broadway, New York 








WILLIAM A. BAEHR 


Consulting Engineer 

Gas and Electric Plants 
Design, Construction and Operation 

Valuations and Reports 






People’s Gas Building, Chicago 





W. S. BARSTOW & CO. 


Consulting and Construction Engineers. 
Public Utilities Operated and Financed. 
Appraisals. Reports, 


50 Pine Street, New York 





H. M. BYLLESBY & CO. 


INCORPORATED 


Chicago, Continental & Commercial Bank Bldg. 
New York, Trinity Bldg. 


Purchase, Finance, Construct and Operate 
EHlectric Light, Gas, Street Railway and Water 
Power Properties. Examinations and Reports, 
Utility Securities Bought and Sold. 


Consulting Engineer 
Efficiency Investigations; Technical, Financial, 
Commercial; Analysis Operating Conditions; 
Consolidations; Power Contracts; Specifica- 
‘ tion, Test and Inspection of Material. 


Dallas, Texas. Los Angeles, Cal. 
Singer Building, New York. 


CONSULTING STRUCTURAL ENGINEER 
TRANSMISSION LINES 
Designs & Reports 


30 CuurcH St., New York 


HUGH L. COOPER & CO. 


Hydraulic Engineering, including 
the design, financing, construction and man- 
agement of hydro-electric power plants. 


101 Park Ave. New York 


General 
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JAMES R. CRAVATH 


Consulting Engineer 
Illumination, Management and Operation of 
Electric Light and Power Companies. 
Telephone, Randolph, 7184. 


140 South Dearborn Street Chicago 





DAY & ZIMMERMANN 


Engineers, Contractors, Operators, 
Public Utilities and Industrial Plants. 


611 Chestnut Street, Philadelphia, Pa. 





ELECTRICAL TESTING 
LABORATORIES 
Electrical and Mechanical Laboratories 


Tests of Electrical Machinery, Apparatus and 
Supplies. Materials of Construction, Coal, 
Paper, ete. Inspection of Material and Ap- 
paratus at Manufactories. 


Soth St. and East End Ave., New York 


FARGO ENGINEERING CO. 
Jackson, Michigan 


HYDRAULIC ENGINEERS 


Specialize in the Design of Power Plants and 
DAMS ON SOIL FOUNDATIONS 





THIS directory is representative of 
the leading specialists in each branch 
of electrical engineering. Use it when 


in need of professional services. 


FORD, BACON & DAVIS 


Engineers 


115 Broadway 
New York 


New Orleans San Francisco 


FRANK F. FOWLE 


Consulting Electrical Engineer 


Chicago, II. 





GRAVES ENGINEERING CO., Inc. 


Engineers and Operators 
INDUSTRIAL PROPERTIES 


and 
PUBLIC UTILITIES 


Pine Street New York 


JAMES N. HATCH 


Consulting Engineer 


Designs. Fstimates, Specifications and Reports on Engin- 
eering Structures, Self-supporting Stacks, Coal Handling 
Machinery, Intake Tunnels for Power Stations, Heavy and 
Complicated Foundations and Caissons. 

Valuation, Appraisals and Financial Reports on Public 
Utility Properties. 


139 Old Colony Building, Chicago 
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JOHN C. HORNUNG 


Consulting Engineer 


Designs, estimates and reports on Central 
Stations and Industrial Heating Plants, aioue, 
or as part of Light and Power Plants. 


343 So. Dearborn St., Chicago 


D. C. & WM. B. JACKSON 


Engineers 
CHICAGO 


BOSTON 
Harris Trust Bldg. 


248 Boylston St 


Plans, Specifications, Supervision of Co,.atruction 
General Superintendence and Management 
Examinations and Reports 
Financial Investigations and Rate Adjustments 










THE LIGHT AND DEVELOPMENT CO. 
OF ST. LOUIS 


Operators of Electric, Gas, Water and Street 
Railway Properties. 

Engineers—Experts in Public Utilities Prob- 
lems. 

Suite 750, Railway Exchange Building 
St. Louis, Mo. 


















McMEEN & MILLER 


(Incorporated) 
Engineers 


Investigations, Appraisals, Reports for Financ 
ing, Operating, Rate Adjusting of 


Public Utility Properties 


1454 Monadnock Block Chicago 








DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydraulic and Electric Developments, Water 
Supply, Reclamation Works and Flved Control. 


New York City, Equitable Bldg., 120 Broadway 


RALPH D. MERSHON 


Consulting Electrical and Mechanical 
; Engineer 

Estimates, Reports, Plans, Specifications and 

Supervision of Electric Lighting, Railway and 

Power Plants, Long Distance Power Trans. 

mission, 


80 Maiden Lane 






New York 










MOODY ENGINEERING CO. 


Engineers 
_Estimates, Reports, Specifications, Super- 
vision Electric Light and Power Plants, Long 


Distance Power Transmission Testing and 
Inspecting. 


115 Broadway, New York City 


W. E. MOORE & COMPANY 


Engineers 
Reports—Designs—Supervision 
Public Service Properties 
Power Developments, Distribution and Appli- 
cation 


Union Bank Building, Pittsburgh, Pa. 


N. J. NEALL 


Consulting Electrical Engineer 


Examinations, Appraisals and Management 
Public Utilities and Industrial Plants 


12 Pearl Street, Boston, Mass. 
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NEILER, RICH & CO., Inc. 


Consulting and Designing Engineers 


Railway Terminals—Industrial Plants 
Reports on Engineering Projects 
Appraisals and Valuations of Properties 







Manhattan Building, Chicago 


NORTON BIRD and WHITMAN 


William J. Norton Paul P. Bird Ezra B. Whitman 


ENGINEERS 
Design, Construction, Rate Surveys, Preparation of Rate 
Schedules, Appraisals, Examinations, Reports, Special 
investigations of Public Utility Properties 
111 West Monroe St., 


11 [ont Munsey Building, 
Chicago, Illinois. 


Baltimore, Maryland. 


Validity and Infringements. 


A. PRESS 


U. S. Patent Attorney 3606 
Resident European Experience. 
CONSULTING ENGINEER, 
Norman, Okla. 

Electrical and 


Expert Foreign 
Chemical Cases 


Prosecutions 


ALBERT A. RADTKE 


Consulting Electrical Engineer 


Appraisals, Plans, Specifications, Reports, 
Tests, Lighting and Power Installations. 


Monadnock Block, Chicago 








Consulting Engineer 
Designer of Electrical Machinery. 
Estimates, Reports, Plans, Specifications 
and Supervision of Lighting, Railway, Indus- 
trial and power Installations. 


Frick Annex Bldg., Pittsburgh, Pa. 


SANDERSON & PORTER 
Engineers 
Reports, Designs, Construction, Management 
Hydro-Electric Developments. 
Railway, Light and Power Properties. 
New York 


Chicago San Francisco 
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SARGENT & LUNDY 


FREDERICK SARGENT 


A, D. Lunpy 
Wm. S. Monroe 


James Lyman 
Engineers 
72 West Adams St. 
Chicago, III. 


SCOFIELD ENGINEERING CO. 


Consulting Engineers 


Power Stations 
Hydraulic Developments 


Gas Works 
Electric Railway 


Philadelphia 


THE SOTHMAN CORPORATION 


Consulting and Constructing Engineers. 
Generation Transmission 
Distribution. 
40 Exchange Place, New York. 
Montreal, Transportation Bldg. 


YOUR card in this space will be read 
by men in need of engineering serv- 
ices—a larger number of them than 


are reached by any other publication. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Constructing Engineers 


New York Boston Chicago 





Consulting Engineer 
SCHENECTADY, N. Y¥ NEW YORK CITY 
Office and Laboratory 100 Broadway 
23 Lowell Road. Tel. 2791 Tel. Rector 4320 
Technical Investigations, Tests, Inspections. 
Telephone and Telegraph Relations to Electric Light 
and Power Systems 
Induction and Earth Current Problems 
Flectrical Transmission, Transformation and Distribution 


Wants into 


Card Index ; ELECTRICAL WORLD, NEW YORK, DEC. i6, 1916 Vol. 68 Card Index ELECTRICAL WORLD, DEC. 23, 1916 Vol. 68 
Niagara Diversion for Congress to Decide................00005 1180 — 7 
Elihu Thomson Receives the John Fritz Medal............... 1180 Niagara Diversion for Congress to Decide.......... .. - 1180 
POU OR NN, CO coo os Gee cx sk oe kk 1s nes aw wow ers 1181 Compromise in Memphis............. SiMe SSeS o6 6 ke eC -+++ 1229 
RGU CORE BEOMEE UNO Ss 56 desc ere doc cc ee we eemees vse oe 1182 Maintenance Costs of Arc Lamps for Street Lighting......... 1229 
Readjustment of All. Néw York City Rates... .ocicc vec ccisccces 1182 Steam from Volcano Is { tilized in Power Plants. ............ 231 
} Institute Considers Rating of Oil Circuit Breakers............ 1184 Movement for Effecting Inter-Society Co-operation............ 1232 
|| Terrific Increase of Jobbers’ Overhead Cost.................: 1185 Sanitary District Reduces Chicago Lighting Cost.............. 1232 
|} Outdoor High-Tension Arrangements and Construction. By Edison License Agreement.........-.-s.ee+0 sees eens eess 1233 
| RE er EA eer te arene 1187 Selling 1248 Electric Ranges in Twelve Months. By S. M. 
l Theory and Operation of Split-Phase Magnet—II. By F. Hymans. 1192 Str: Ke nnedy ts teeeees SSS GRE gas Teter eee seesee settee eee eeees 1235 
Motor-Generator Set for Operating Rolling Mills, By William Straightening Consumer’s Load Curves. By J. E. Bullard..... 1241 
eS ee rere ee ere ra hs fa 55s ci des Ba a 1194 Effect of Mining Boom on Galena (Ill.) Station............. 1243 
Cost of Maintaining Four Stokers and Furnaces for Six Years. 1197 An ren in Househeating by Electricity. By Frederick 
Methods of Handling Battery Maintenance Charges for a Large gaa htesteiniy eoetcbetclat haat lohal a PSEA RE CRE 1245 
' Sevhins ve ee _ 5 = in oer Re e > aoe ies pie s TS. See, - 1197 Texas Power Company Plans to Install 2000 Ranges Next Year. 1247° 
Objections to Economizers and Factors of Boiler Furnace Op- Designing House Walls and Floors for Electric Heating...... 1247 
eee Snead gee eas fs ate be ee ee 1197 Lighting of Department Store to Facilitate Color Matching of 
Extracting Superheat from Steam Used for Heating........... 1198 aoe eee nes ANY el + lagelay apsahdline es petal shdbber als 1247 
Installing Iron Ducts Without Digging Ditches.............+. 1198 The Illumination of Liberty..... rh Le kt CEC Ore 1248 
25-Cycle Versus 60-Cycle Operation 1198 Locating Accidental Grounds on Secondary Systems........... 1250 
y sus } f DBs cc sccnersdccsevcceseeces 4 5 oh on G > ; ystem 
How to Determine When Water is Being Treated Properly.... 1199 Emergency Drives During Periods of High Water....... seees 1251 
Costs and Results of Appliance and House-Wiring Campaigns Disadvantages of Crystalline Materials to Improve Heat Dissipa- 
is TMM II ce ac on Ain neh oni athacaded aaa ke o 1201 tion of Cement Protecting Cable Sheaths................. 1251 
A Separate-Unit System for Electric Cooking Proposed by Motor Operation in Cooperage Works...............cccceeece 1253 


es Se MANO: vc wa crnscnectdiencagvsnceesene 

















PERCY H. THOMAS 
Consulting Electrical Engineer 
Power Transmission, Design, Advice, 
Supervision Lightning Protection 
Special Investigations 
No. 120 Broadway, New York 


UNDERWRITERS’ LABORATORIES 
W. H. MERRILL, President 


Reports on Devices, Systems and Materials having a 
bearing upon Fire Hazards or Accident Prevention. 


Principal Office and Testing Station 
207 E. Ohio St., Chicago 
New York Office and Testing Station, 135 William Street 
sranch Offices Throughout United States and Canada 


JAMES P. WELLS 


Consulting Engineer 
Specialist in hydro-electric investigation. Re 


ports on the adequacy of the water supply and 
the amount of power available. 


344-345 Cutler Bldg., Rochester, N. Y. 


THE J. G. WHITE COMPANIES 


Engineers—Contractors 
Financiers — Operators 
43 Exchange Place, New York 


Chicago San Francisco 





GARDNER S. WILLIAMS 


Consulting Engineer 
Water Power and Electrical Developments, 
Reports. Designs, Specifications, Surveys, Su 
perintendence, Estimates, Appraisals. 


Cornwell Building, Ann Arbor, Mich. 
Corn Exchange Bank Bldg., Chicago, III. 


WOODMANSEE & DAVIDSON, 


Inc. 
Engineers 


Continental & Commercial Bank Bldg., 
Chicago, Ill. 
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o TEcUND BAND. WAND = x 


60 Cycle Generators t 75 Crocker - Wheeler, 3- 
phase, rev. field, 2300 
KVA. Speed volts, direct connected 

1 $0 Gen. Elec., 3-phase, to “Erico” eng.ne, 
2300 volts, type ATB 1 100 Westinghouse revolv. 


to Enterprise engine. 300 


field, 2300 v., 3- a. 
i 50 Ft. Wayne, 3-phase, 


to McEwen ‘engine. 


rev. field, 2300 v., 1 110 West’house, ‘chit, 
direct - connected to rev. field, 250 v... 
Erie City engine.... 300 


1 120 West’house, 3-phase, 


1 75 Fairbanks - Morse, 3- rev. armature, comp., 


phase, rev. field, 2300 REO FONE: csiccusss 
VOltS ..cccccccceees 1200 2 180 West’house, 3-phase, 

i 75 Fairbanks - Morse, 3- 220-440 vv. revolv. 
phase, rev. field, 2300 BES. ats sstexnaes 51 
WOE 6.20500 Fens ben 900 


i 75 Western Elec.,  3- 
phase, rev. field, 2300 
volts, direct- connected H.P 


oes d 
to Ideal engine..... 257 Spee 


5 Westinghouse, CCL... 
5 Westinghouse, CCL... 
10 Westinghouse, CCL... 
15 Westinghouse, CCL... 
15 Westinghouse, F...... 
Westinghouse, CCL... 
30 Westinghouse, CCL... 


i 75 West’house, 2-phase, 
rev. field, 2300 volts, 
direct-connected to 
Skinner engine..... 277 

1 75 West’house, 3-phase, 
rev. field, 2300 volts, 
direct - connected to 
Skinner engine .... 

1 75 Crocker - Wheeler, 2- 
phase, rev. field, 2300 


volts direct- connected 40 Westinghouse, CCL... 


ee ee ee 
tS 
o 


“Erico” engine... 277 75 Westinghouse, CCL... 
IN STOCK 
Slip Ring Motors 
No. Hp. Volts 
1 15 West’house, 1150 rpm., 3 ph., 60 cy., 220-440 
2 15 West’house, 1150 rpm., 2 ph., 60 cy., 220-440 
1 7% C.W., 1150 rpm., 2 ph., 60 cy., 220-440 
Squirrel Cage Motors 
1 30 West’house, 1150 rpm., 2 ph., 60 cy., 440-220 
1 15 Gen. Elec., 1150 rpm., 2 ph., 60 cy., 440-220 
2 15 Wagner, 850 rpm., 2 ph., 60 cy., 440-220 


Also several smaller A.O. Large stock D.C. We buy, exchange and sell 


D. S. HOLCOMB & COMPANY, Inc. 
241-243 Canal Street, New York City 





Wanted Daily 100,000 Lbs. 


CLEAN COPPER SCRAP 
NEW BRASS CLIPPINGS 


SHRAPNEL CASE SCRAP 


CONSOLIDATED 
Rouno MLS & FOUNDRs Co, Ju. 


25 BROAD ST., NEW YORK CITY 






UIE gy EC TRICAL MACHINERY 


3 Phase, 40 Cycle, 550 Volt 


30 Westinghouse, CCL... 7 





Where you can SELL your machines for 
cash any time. Where you can BUY with 
confidence—Every machine sold is com- 
pletely overhauled and fully tested at our 
works before shipment and is sent out 
practically new. Send for Monthly Bar- 
gain Sheet. 


3 Phase, 60 Cycle a 6925 fo apa CCL, 

HP. Speed po eer rr Tee 1140 
We have an enormous stock 1 400 Gen, ‘Elec, form L, 
of new motors, sizes 1 HP. to 200 V. we eeeeeeeeee 
10 HP., actually on hand. Send 1 800 trad. Elec. sytu- 
your inquiries. chronus, 2200 v..... 

Be epete nici 220 V. D.C. Motors 

12 Gen. Elec., form K, HP. Speed 

S90 Vo accceces. sees 720. 2 10 National, MP...... 1450 

15 Swing, type N10, 1 10 Peerless, MP, comp. 1125 

BAW Wi wana cease tu 1200 1 - eo MP....1000 

15 Richmond, 220 v....1140 1 1 ommercial, MP... 950 

30 Richmond, 220 v....1140 1 10, Bom, MP......... ated 


: 12% Fairbanks - Morse, 
20 Allis-Chalmers, new, MP. 
220 OF 440 ¥. .ccccs's 1130 1 15 National, MP, type 
25 Gen. ae. , form K, eT ee 1200 
BAO MMS. ona eee 900 1 «15 ang & Myers, 
35 Allis- atin new, 
220 or 440 V........ ~  * oe 
40 Westingnouse, ype 1 20 
CX, 220 or 440 v... 850 


Thompson-Ryan, in- 
COFPOIE cocecagvceess 1000 


50 Gen. Elec., form K, 1 20 o_o MP, type 

220 GF 440 Ve. cee 850 , comp., new..... 

75 Westinghouse CCL, 1 20 Western Elec., MP, 
°F gaan diary 1150 type G «oss... eens 75 
1 30 Sturtevant, MP. ... 800 

75 Allis- Chalmare ver- 1 40 Western Elec. MP 
tical; 446 8; cccanccs 480 type E60R. pera ” 800 

85 Allis-Chalmers, 2200 1 60 Eager Elec. Co., 
i, WOR wenauds onan 580 et eS eee 750 





SPECIALS 
400-kw. G.E. 250-volt generator, direct connected 28 
x 48 Corliss engine, with switchboard; seen run- 
ning; $4,000. 


150-hp. G.E. 3-phase, 60-cycle, 440-220-volt, a.c. mo- 
tor; $1,350. 

200-kva. electrical machinery, 3-phase, 60-cycle, 440- 
220-volt, alternating, 360 r.p.m.; $1,000. 

262-h.p. (2) B. & W. watertube boilers, insurance 
certificate 150 lb.; $1,000 each. 

90-kva. Westinghouse 3-phase, 60-cycle, 2300-volt, di- 
rect connected Harrisburg engine; $1,400. 

60-kw. Sprague 250-volt generator, dir. con. Skinner 
engine; $1,000. 

Two 100-kw. W. E. 250-volt, d.c., direct-connected 
Ridgeway engines; $1,400 each. 


Power Machinery Exchange, Inc. 
1 Montgomery St. Jersey City, N. J. 


FOR SALE 


Two 615 B.H.P. four-cylinder vertical 
Willans Diesel Oil Engines, direct 
coupled to two 530 K. V. A. three-phase, 
60 cycle, 2300 volt, 180 r.p.m. Generators. 
These machines are new and in their 
original packing cases. Full particulars 
on application to 
G. E. WINTER 
210 Bank of Ottawa Bldg., 


Vancouver, B. C., Canada 
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ELECTRIC & STEAM MACHINERY 


6—135 H.P 


INSTANT SHIPMENT. 


EC 


a 


ALLIS-CHALMERS SLIP RING TYPE MOTORS, 3 PHASE, 60 CYCLE, 
* 550 VOLT, 400 RPM. WITH CONTROLLERS AND RESISTANCE. 


1—300 H.P. GENERAL ELECTRIC FORM K., 3 PHASE, 60 CYCLE, 2300 VOLT, 514 RPM.., 


COMPLETE WITH COMPENSATOR. 


A. C. TURBINES 

1i—500 K.W. General Electric Curtis Vertical Steam Tur- 
bine, 3 ph., 60 cy., 2300 v., 1800 RPM. 

1I—125 K.V.A. 100 K.W. Westinghouse ‘turbo unit horizon- 
tal type Generator wound for 3 ph., 60 cy., 240 v., 3600 
RPM. Complete with exciter, switchboard and instru- 
ments. 

i—100 K.W. General Electric horizontal type turbo unit. Gen- 
erator wound for 2 ph., 60 cy., 2200 v., 3600 RPM., designed 
for 150 lbs. steam pressure non-condensing. 


OIRECT a aa CURRENT 


i—800 K.W. Hullock 2 ph., 60 cy., Rev. field type alternator 
direct connected to 24 and 48 x 48” cross compound Fulton 
Iron Wks. engine; speed 90 RPM. 

1—250 K.V.A. General Electric, 2 or 3 ph., 60 cy., 240 v., 150 
RPM., direct connected to 14 and 28 x 30” Allis-Chalmers 
horizontal cross compound engine. 

2—250 K.W. General Electric 3 ph., 60 cy., 2300/4000 v., 36 
amp., 150 RPM. Rev. field type alternators direct con- 
nected to 15% and 28% x 30” Buckeye cross compound 
engines. Units complete with 30 K.W., 125 v. exciters. 

1—150 K.W. Westinghouse 3 ph., 60 cy., 2300 v., direct con- 
nected to Ball & Wood 12 and 24 x 24” tandem compound 
engine, speed 150 RPM. 


BELTED ALTERNATING CURRENT DYNAMOS 


1—350 K.V.A. G. E. type ATB., 3 ph., 60 cy., 6600 v., 450 
RPM. (Can be reconnected for either 240 or 480 v.) 

1—300 KW. Westinghouse, 3 ph., 60 cy., 2300 v., 3 bearing de- 
sign, 300 RPM. (Can be reconnected for 600 v.) 

1—200 K.W. Westinghouse 3 ph., 60 cy., 2200 v., 600 RPM. 
Rev. field type, complete with belted exciter. 

1—100 K.W. Allis-Chalmers 3 ph., 60 cy., 2300/4000 v., 900 
RPM. alternator with direct connected exciter. 

1—50 K.W. General Electric type ATB., form P., 3 ph., 60 cy.. 
600 v., 1200 RPM. 


DIRECT CONNECTED DIRECT CURRENT UNITS 


i—600 K.W. General Electric, 250 v., 120 RPM., direct cen- 
nected to 22 and 44 x 36” Mcl. & S. cross compound, four 
valve vertical engine. 

1—250 K.W. three wire unit consisting of 2—125 K.W 
Crocker Wheeler type CCD., 125 v., 8 pole, 250 RPM., direct 
connected to 15% and 31 x 16” Ball & Wood center crank 
tandem compound engine. 

i—150 K.W. Westinghouse 250 v., compound wound, 6 pole 
generator direct connected to Westinghouse cross eom- 
pound vertical right hand engine, size 14 and 24 x 14”. 

i—100 K.W. Westinghouse 250 v., 6 pole, 257 RPM., direct 
—— to 15 x 16” Harrisburg side crank piston valve 
engine. 

1—100 K.W. three wire unit, consisting of 2—50 K.W. Allis- 
Chalmers 6 pole, 275 RPM., 125 v. generators, direct con- 
er to vertical cross compound Reeves engine, 1@ and 

x x 

i—75 K.W. Westinghouse, 250 v., 6 pole, 290 RPM., direet 
connected to 12 and 20 x 12” Westinghouse engine. 

1—75 K.W. General Electric 125 v., 6 pole generator, direct 
connected to 14 x 14” Harrisburg left hand centre crank 
engine, speed 270 RPM. 

i—75 K.W. Thompson-Ryan 125 v., compound wound gen- 
erator, 10 pole, direct connected to 9 and 16 x 14” MaeHwen 
tandem compound non-condensing engine. 

TRANSFORMERS 

3—375 K.V.A. Westinghouse 60 cy., single ph. transformers. 
2300 v. prim., 575 v. secy. 

3—185 K.V.A. General Electric type A.B., 25 or 60 ay.. 
2300-430 v. 

3—75 K.W. Westinghouse 25 or 60 cy., 6600-220 v. 

10—15 K.W. General Electric type H., form G., 60 cy., 2200, 
110 v. 

10—10 K.W. General Electric 25 cy., type H., form G.. 220 
or 6600 v. prim., 110 v. secy. 

5—10 K.W. Westinghouse 25 or 60 ey., 2200-440/226 v 


ARCHER & BALDWIN 


114-118 LIBERTY STREET 


SECOND HAND 
Federal Reserve Bank Bldg., ST. LOUIS, MO. 
Direct Connected D.C. Units 125-250 Volts 





NEW YORK CITY 


TELEPHONE 4337-4338 RECTOR 


FOR 


3 PHASE, 60 CYCLE GENERATORS AND MOTORS 
1—200 K.W., General Electric Generator, Type ATB, 600 BPM, 







































K.W. Make Volts Poles Sp Make Engine a a te eam and a complete three-panel switchk- 
1000 Ww, on ) 202 - oa a ae Y board for controlling. 

—aae “a laa 1—150 K.W., Western Electric Generator, 600 RPM, 6600 Volts, 
600 Gen. Bl. 250 12 120 22&44x36 Macl. & 8. V. C. ©. 4-v. with © RW. Beeed Mactten, 129 Vole, 3205 See Ge ae 

bt on * ati 4 : mn only ew months. 

—- Fae =a sae i—90 KVA, Electric Machinery Co. Generator, 900 RPM, 3309 
400 CW 250 .. 250 21x24 4 cyl. R.J. Gas Volts, with 3 K.W. Belted Exciter, 125 Volts, 1550 RPM. 

2— 336 G.E.3-W. 160 wa .-» 16&27x24 Russell T. C. slightly used. © 
200 Burke | 250 10 200 18x21 Erie City 4 Valve 1—25 H.P., Willey Motor, 1750 RPM, 220 or 440 Volts, with drum 
200 Westge. 250 .. 170 14&25x24 Buckeye C. C. ode ee ee” amesene ein eae te 2180 
200 West. El. 250 220 14&26x18 Ideal Tand. C. — 1S mak = OREO, a-Chalmers, slightly us otors, at 
200 Allis 250 500 18x24 double Allis Gas RPM, 220 Volts and complete with starters. 

2— 150 Goodman 250 'g 210 18x19 McEwen 1—NEW, 7% H.P., General Electric, Form C, 220 Volt, Inductios 
150G.E On0 ” Curtis St Turbine Motor, at 1800 RPM, with hand starting compensator only. 

8— 150 Allis a0 *** 16x24 3 cyl. Diesel Oi! 4—3 Phase, 60_ Cycle Transformers, 1100 or 2200 to 110 or 220 
150 Gen. El. 250 van Simple Harrisburg Fleming volts. sizes 7500 watts, 5000 watts, 2—2500 watts each, and 
125 Willey 250 |. 200 18x18 Skinner 1—1500 watts. 
100 Northern 250 6 260 14x14 Chuse Also many other generators, motors and electrical machinery 
100 Willey 250 ae 250 15x15 Skinner as well as engines, boilers and power plant machinery of all 
100 Triumph 250 6 250 Ideal Tandem Comp. kinds in stock. 

ENGINES—BOILERS—A.C.&D.C. MOTORS, GENERATORS THE RANDLE MACHINERY CO., 

This is only a partial list. Send for complete one. 1822 Powers St, Cincinnati, Ohte 

















| FOR SALE 


One of our customers has a new Kw. Gen. Elec. gen., 3 ph., 60 cy., 6600 volt, 450 r.p.m 


250 





\ a 150 Kw. Gen. Elec. gen., 3 ph., 60 cy., 2300 volt, 900 r.p.m. 
120 Kw. Gen. Elec. gen., type ATB, 3 ph., 60 cy., 2300 velt, 200 
Electra Steam | urbine r.p.m., dir. con. to 15 x 18 Buckeye Steam Engine 
Kw. Allis-Chalmers gen., 3 ph., 60 cy., 2300 y., 900 r.p.m. 
- ? 250 H.P. Gen. Elec. motor, 3 ph., 60 cy., 440 v., 514 r.p.m. 
designed to deliver 30 h.p. at 700 235 H.P. Gen. Elec. synch. motor, 3 ph., 60 cy., 440 v., 590 r.p.m. 


150 H.P. Bullock slip ring motor, 3 ph., 60 cy., 440 v., 600 r.p.m. 

150 H.P. Gen. Elec. motor, 3 ph., 60 cy., 440 v., 600 r.p.m. 

3—150 H.P. West. motors, 3 ph., 60 cy., 440 y., 580 r.p.m. 

120 H.P. Gen. Elec. syn. motor, 3 ph., 60 cy., 440 y., 300 r.p.m. 

3—-100 H.P. Gen. Elec. motors, 3 ph., 60 cy., 440 v., 600 r.p.m. 

100 H.P. Gen. Elec. motor, 3 ph., 60 cy., 440 v., 900 r.p.m. 

75 H.P. Gen. Elec. motor, 3 ph., 60 cy., 2200 v., 900 r.p.m, 

3—30 H.P. Gen. Elec. motors, 3 ph., 60 cy., 440 v., 900 r.p.m. 

7—15 H.P. Gen. Elec. motors, 3 ph., 60 cy., 440 v., 1200 r.p.m, 
Our stock also comprises a large list of boilers, engines, water 


wheels, pumps, mining and milling machinery. Send for complete 
stock list. 


THE MORSE BROS. MACHINERY & SUPPLY CO. 
Denver, Cciorado 


r.p.m., with 155-lb. steam pressure 
Suitable for driving centrifugal pump 
Price $395.00. 


: 
| ous 
| 
| 
| 
| 


or fan 


B. F. STURTEVANT CO. 


Boston, Mass. 


Hyde Park 








Any Size and Kind 
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For Immediate 
Delivery 





OTO RS- DY Nj A AR Os ° We Reni, Exchange 


A PARTIAL LIST OF OUR STOCK—LOOK ’EM OVER—THEY ARE ALL GUARANTEED 


Alternating Current 2 and 3 phase 


Alternating Current, Single Phase 


Direct Current Motors and Generators 


No. H.P. Make Phase Volts S cod No. H.P. Make Volts Speed No. H.P Make Volts Speed 
1 150 G.E. Vert. 3 220 PS 1 20 Wagner 110/220 900 1 15 C.& CO. 220 125 
1 100 Wehse. 2 320 1200 1 15 Century 110/220 1150 1 15 G.E. 125 450 
1 75 , fe 2 220 900 1 15 Wagner 110/220 900 21 6S Wehse. 220 1675 
1 50 G.E. 2 220 850 =! 10 Wagner 220 1700 1 15 G. 240 1000 
1 50 G E 2 440 900 1 7 % Wagner 230 1750 2 15 W.E 115 1100 
1 50 Ww ‘hs ns 1200 3 5 Century 220 1700 1 15 G.E 500 1200 
ghse. —- 220 L 2 5 Wagner 220 1700 + 4a Cw 500 1200 
1 50 Wagner,typeK 2 220 1150 8 5 G.E. 110/220 1800 + S65 C.&C 115 750 
1 40 # Fbks.-Mse. 3 220 1200 1 5 Bell 110/220 1800 1 15 G.E 115 1200 
1 40 Wagner 2 220/440 1200 1 5 W.E. 220 450 , ts G.E 550 1850 
1 40 #£=Wehse. 3 440 900 1 2 Century 110/220 1700 : nEWw G.E 150 1500 
1 40 Wehse. 3 220 850 ,! 1, GE. 110 1700Var. 1 13 W.E 115 1000 
1 40 G.E.Sip. Kn 2 220 900 33 4 Wane. 110 1150 1 10 Wehse 500 1200 
es — . 42 4% Weghse. 110 1700 1 10 Stand 500 1375 
: Sh? @e: 3 220 1800 
3 ” 1 10 Reliance 220 1400 
2 35 W.E. 2 220 1200 2 10 G.E. 110 1100 
1 35 Wehse. 2 220 1150 Direct Current Motors and Generators 1 10 Al.Chims. 220 300 
1 35 G.E.SIp. Rng. 2 220 900 No. H.P. Make Volts Speed 1 10 G.E. 500 650/1950 
1 30 #£Wehse. 2 220 1150 1 150 Milwkee. 220 500 6 10 G.E 500 450/900 
1 30 W.E. 2 220 1200 1 100 Milwkee. 220 550 4 10 G.E 230 450 
2 25 GE 2 220 12009 2 100KW. C.&C. 240 250 1 10 Stand 230 1225 
1 25 Fbks 3 220 1200 1 60 Strvnt. 250 427/495 Var 3 10 Cc. &C 230 500 
a nas : ; 1 50KW. Wehse. 230 975 1. 6 G.E. 230 460/920 
1 20 Watson 3 220 1200 1 55 G.E. 220 845 2 10 G.E. 220 450/900 Var. 
4 20 GE. 2 220 1200 1 45 KW. G.E. 115 600 2 10 Roth 60 900 
1 15 £Wehse. 2 220 1120 1 45 C.&C. 550 800 2 10 G.E. 220 450/900 Var 
1 15 #£Watson 3 220 1200 1 45 Strvnt. 250 612 2 10 C.&C. 220 1100 
3 15 G.E. 2 220 1200 1 40 .&C 220 750 1 7% G.E. 230 500/1500 
3. 15 Wehse 2 220 +1700 #1 35 C.&C 220 900 1 7% G.E. 550 B. Gr.1350 
2 15 Wanna 2 220 1700 1 35 C.&C 125 800 2 7% c.&C 220 1100 
: —. = . 2 34 Sprague 220 800 1 G.E. 220 500/1500 Var. 
1 12 G.E,. 2-40 cy. 220 1200 1 30 G.E. 500 750 1 7% G.E. 220 500/1500 Var. 
3 10 G.E. 2 220 1200 1 30 G.E. 220 800 1 7% G.E. 550 650/1950 
1 10 G.E. 3 220 1700 2 30 G.E. 500 750 1 7% W.E. 115 1525 
2 10 #£Weghse. 2 220 1700 : a KW. ie Cc ae — 1 7% yor New 220 si 
1 10 #£Wehse. S.L. ‘ 25 x.E. ‘ 3: 3 7% G.E. 220 165 
| oe t ; ae ord 1 25 G.E 220 1200 2 5 G.E. 550 B.Gr. 1350 
1 10 GE.K 2 220 720 «1 25 G.E. 250 600 5 5 Wehse. 220 1100 
i ane : : = ; 3 25 Am. Eng. 220 700 1 5 G.E. 110 1100 
2 74% Wehse. 2 220 1200 1 25 KW. Cc. &C. 115 750 1 5 Cac 220 1100 
2 7% G.E. 3 220 1200 1 25 G.E 220 675 1 5 C.&C 220 1700 
1 7 4 G.E., K 2 220 720 2 20 W.E 220 800 1 3 Roth 220 2200 Buff 
4 5 G.E. : oe. = ee oo ba 2 3 G.E. 110 1625 
6 5 G.E. 2 220 1700 1 20 C.&C. 500 1120 2 2.2 KW. G.E 50 515 
4 5 GE 3 220 1200 1 20 O.&C. 500 1100 . - G.E. ‘ 515 
ao ae P = 1 20 C.W. 115 1000 2 2 G.E. 110 1625 
1406063 CG.E. 3 220 1700 2 920 G.E. 220 750 . 4 . , Si a i 
: 3 * E. 2 220 1200 2 230 GE. 220 1100 BOOSTER SETS, SPECIAL VOLTAGE PLAT 
3 3.E. 3 220 1200 1 17% KW. G.E. 220 1200 ING, DYNAMO ETO ETC. 


_ NATHAN KLEIN & CO., INC., 





FOR SALE 


One 100 KW. General Electric D.C. 110 volt gen- 
erator, direct connected to an II x 20 x 14 tandem 
compound Ideal Self Oiling center crank automatic 
engine, complete with marble switchboard. 

Also one 25 KW. Westinghouse D.C. 110 volt gen- 
erator, direct connected to an 8% 10:Ideal Self- 


Oiling center crank automatic engine, complete with 
marble switchboard. 


These machines have only been in use a short time, 
and are in perfect condition. They are on the founda- 
tions at our plant here and can be started up and 
seen in operation at any time. This is a chance for 
a great bargain. 


Address 


Big Four Ice & Cold Storage Company 
WACO, TEXAS 


IMMEDIATE DELIVERY 


1—150 Kw., 250 volt D.C. Burke Turbo Generator. 

2—100 Hp., 3 ph., 25 cy., 440 volt Allis-Chalmers, 720 r.p.m. 

1—75 Kw., 250 volt Burke 540 r.p.m. 

23—10 Hp., 230 volt D.C. Crocker-Wheeler Type CM, Size 
101, 825 r.p.m. 


SEND FOR LIST 


Miller-Owen Electric Company, Inc. 
Rebuiit Electrical Machinery 
Pittsburg, Pa 
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Alternating Current Motors—Brand New 


20 h.p. Fairbanks Morse 
and 440 volts 

Large stock of 
motors, etc. 

2S Fe es B 
sets. 


When in the 


1200 speed 60 cycle 2 and 3 
Prices 15% less than new prices. 
alternating current motors, direct current dynamos, 


phase 220 


and 175 K.W. direct connected direct current 


market to buy or sell electrical machinery consult us. 


R. SCHEINERT CO., 125 N. 3rd St., Philadelphia, Pa. 


Biggest Stock in the East 
Office, 208 Centre St., N.Y. C. 


WALL ROPE WORKS, Inc. 


Warehouses: What Have You For Sale? 
32 Howard St.; 206 Lafayette St.; 140 Baxter St. 


We are constantly in the market for large 
generating units, motors, etc. 


WE MAINTAIN THE 


Largest Electrical Repair 
Plant in the United States 
and Rebuild and Overhaul 
All Types of Electrical 
Apparatus 


I. R. NELSON 


1 Bond St., Newark, N. J. 


On December Ist, 1916, we changed our electric power from D. C. to 
A. C. and now offer the following for sale, ready for immediate ship- 
ment: 

1 D. C. Westinghouse Generator, 85 K.W., 250 Volts, 340 Amperes, 
750 R.P.M., Pulley 22” x 19” Base Plate. Accessories: Switchboard 
4’ x 5’, Ammeter, Volt Meter, Switch and Circuit Breaker. 

1 D. C. Westinghouse Motor, No. 13 L Type S. Shunt Wound, 100 
H.P., 220 Volts, 375 Amperes, Pulley 27” x 18”, 625 R.P.M. Acces- 
sories: Base Plate, Starting Box and Switch. 


BEVERLY, N. J. 


FOR SALE 


One 100-hp. Walrath gas engine, 12 x 12 x 12, friction 
cluteh, pulley, magneto, outboard bearing. 

Two 100-hp. Turner-Fricke gas engines, direct-connected 
to 671%¢-kw., 250-d.c.-volt generator, complete. 


All second-hand in good operative 
All the above for $2,800.00. 


condition. Priced low. 


Latshaw Machinery Company Pittsburgh, Penna. 
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TRANSFORMERS 


60 and 25 Cycle-Single Phase 


60 CYCLE 

6—1667 Kva. Gen. Elec., OI WC, 30,000/60,000 volts primary, 12,000/ 
6,000 volts secondary, with taps for 11,000 or 10,000 volts. 

4—667 Kva. Gen. Elec., OI WC, form E1, 7633/22900/39600 volts 
primary ‘‘Y’’ connection, 2200 yolts secondary. 

83—600 Kva. Gen. Elec., OI SC, type BITQ, 8000/7000/6400 volts 
primary, 440/220 volts secondary. 

3—500 Kva. Gen. Elec., OI SC, type H, 65,000/60,000 volts primary, 
2300/2000 volts secondary. 

6—500 KW. Westg., OI SC 2200 volts primary, 440 volts secondary. 

2—375 KW. Wagner, OI WC, 4400/2200 volts primary, 220/110 volts 


secondary. 
1—375 KW. Westg., OI WC, 2200/1100 volts primary, 220/110 volts 
secondary. 


3—375 Kya. Westg.. OI SC, 2300 volts primary, 575 volts secondary. 

3—375 KW. Gen. Elec., OI WC, 9600 volts primary, 550/575 volts 
secondary. 

4—350 Kva. Gen. Elec., OI SC, type H, 33000/13200/6600 volts with 
extra taps on secondary. 

3—200 KW. Gen. Elec., OI SC, 2300 volts primary, 125/157% volts 
secondary. 

3—200 KW. Maloney, OI SC, type C, 10,500/11,000/12,000 volts 
primary, 2400/2300 volts secondary. 

8—150 Kva. Pittsburgh, OI SC, 12,000 volts primary,’ 2400 volts sec- 


ondary. with two 5% taps on high tension side. 
2—127 KW. Westg., OI SC, 11,800/11,010 volts primary, 400 volts 
secondary. 


8—100 Kya. Westg., OI SC, type S, 2200/1980 volts primary, 488/244 
voits secondary. 

3—100 Kva. Allis-Chalmers, 
ondary. 

3—100 KW. Westg., 2200 volts primary, 240/480 volts secondary. 

8—100 KW. Gen. Elec., OI SC, type H, 6600 volts primary, 230/240 
volts secondary. 

4—-100 Kva. Allis-Chalmers, OI SC, 2200 volts primary, 480/240 volts 
secondary. 

2100 Kva. Westg., OI SC, type S, 2400 volts primary, 250/115 volts 
secondary. 

6—100 Kya. Westg.. OI SC. 6600/4400—440/220 volts. 

6—100 Kva. Gen. Elec., OI SC, type H, form RP, 6600/6270/5940 
yolts primary, 460 volts secondary. 

6—100 KW. Westg., OI SC, 11,000 volts primary, 391 volts secondary. 


2200 yolts primary, 240/480 volts sec- 


60 CYCLE 
3—100 Kya. Gen. Elec., OI SC, type H, 20,000 
volts secondary. 
3—75 KW. Westg.. OI SC, 2300 yolts primary, 220/440 volts secondary. 
1—75 KW. Gen. Elec., AB, 2250 volts primary, 375 volts secondary. 
3—50 KW. Allis-Chalmers-Bullock, OI SC, 2200/1100 volts primary, 
440/220 volts secondary. 
2—50 KW. Allis-Chalmers, 
volts secondary. 
1—50 KW. Westg., OI SC, type OD, 2300 volts primary, 220/110 volts 
secondary. 
3—40 KW. Cen. OI SC, 
volts secondary. 
3—40 Kva. Gen. Elec., OI SC, type H, 1100/2200 volts primary, 110/ 
220 volts secondary. 
6—30 KW. Gen. Elec., 
secondary. 
6—25 KW. Westg., AB, 


volts primary, 2300 


OI SC, 2200/1100 yolts primary, 220/110 


Elec., type H, 575 volts primary, 115/230 


OI SC, 2200 yolts primary, 110/220 volts 


13,200 volts primary, 220 volts secondary. 


25 CYCLE 

6—750 Kva. Gen. Elec., OI SC, 2200/4400/2090/1980 volts primary, 
281/488 volts secondary, ‘*‘Y’’ connected. 

6—560 Kva. Gen. Elec., OI SC, 2200 volts primary, 220 volts secondary. 

6—300 KW. Gen. Elec., Ol WC, 22,000 volts primary, 2300 volts sec- 
ondary. 

38—185 KW. Gen. Elec., OL SC, 33,000/29,700 volts primary, 
volts secondary. 
3—150 Kva. Gen. Elec., OI SC, 6600 volts primary, 115/230 volts sec 
ondary. 
4—110 KW. 
secondary. 

6—-100 KW. Gen. Elec., OI SC, type H, 6000/5150 volts primary, 176 
volts secondary. 

2—100 KW. Westg., OI SC, 6000 volts primary, 178 volts secondary. 

3—90 KW. Gen. Elec., OI SC, type H, 6000/5340 volts primary, 350 
volts secondary. 

3—50 Kya. Gen. Elec., OI SC, 6600 volts primary, 460 volts secondary, 
with 5% reduced capacity tap on high tension side. 

3—50 KW. Gen. Elec., OL,SC, type H, form A, 12,500 volts primary, 
2300 volts secondary. 

3—30 KW. Gen. Elec., OI SC, type H, 
460 volts secondary. 


430/143 


Stanley, OI SC, 13,500/15,000 yolts primary, 370 volts 


2080/2300 volts primary, 230 


MAC GOVERN AND COMPANY, INC. 


114 Liberty Street 


We are prepared to 
Purchase or Finance 


Public Utility Properties 


with records of established earnings. 
Correspondence is invited. 


Stanwood, Taylor & Co. 
Investment Bankers 


111 W. Monroe Street, Chicago, Ill. 


FOR SALE 


One Direct Connected Set 30 KW. CC Gen- 
erator, Direct Current, 125 Volts, with 10x 10 
Chuse Engine. Immediate delivery. 


GILBERT D. VON PHUL 
Hibernia Bank Bldg. New Orleans, La. 





ors 
750 h.p. Corliss cross compound engines, each equipped witn a 
1eheater, jet condenser and fly wheel; direct connected to a 500 
K.W. Stanley 60 cycle, 2 phase, 230 volt generator. 
Roth outfits are in excellent condition and are ready for imme- 
diate shipment. 


New 
further 


Location 
For 


York State. 
information address 


3602, Elec. World. 


Box 


Little ‘*‘Want Ads”’ in the 


Searchlight Section 
bring BIG results 





New York City 


FOR SALE 


9,000 feet 500,000 CM and 21,000 feet 
1,000,000 CM duplex concentric, paper in- 
sulated, lead covered cable, 600 volt work- 
ing pressure, equipped with pressure wire 


for reading voltage at feeder end. 
This cable will be pulled out of cable 
ducts in a short time. 


Louisville Gas and Electric Company 
311 West Chestnut St., Louisville, Ky. 


MOTORS -DYNAMOS 


Write us what you want to buy or sell 


SCHWARTZ & LAND 


207 Centre Street New York 





15 K.W. Sturtevant, 125 volt to 8 x 8 Sturtevant automatic center 
crank engine. 

30 K.W. C. & C. 230 volt to 9 x 12 Skinner automatic center crank 
engine. 

35 K.W. Bullock 125 volt to 11 x 10 Ideal automatic center crank 
engine. 

50 K.W. General Electric 2 phase, 60 cycle, 240 yolt revolving field 
type ‘“‘AQB”’ generator to 12 x 12” Skinner automatic side crank 

engine. All guaranteed. 


JAS. A. GRAHAM, 30 CHURCH STREET, N. Y. 
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WE HAVE JUST PURCHASED AND OFFER FOR SALE the following 


equipment located at the plant of the Pennsylvania Utilities Co., at Easton, Pa. 


A. C. Motor 
130 H.P. Westinghouse type “C,” 2 phase, 
cycle, 2200 volt motor, 850 r.p.m. 


Belted Generators, D.C. 
1—250 K.W. Western Electric, 250 volt, 1000 amp., 





450 r.p.m. 
1—150 K. W. 
erator. 


i A. C. Generator 


1—120 K.W. 220 volt, 
erator, 2 phase, 720 r.p.m. 


Booster Set 


1—Booster Set, consisting of 135 H.P. 550 volt, D.C. 


60 cycle Westinghouse Gen- 


2—150 H.P. 14% x 15 Armington-Sims Engine. 
2—100 H.P. 13 x 12 Armington-Sims. 


Arc Lamps 
600 Arc Lamps 


Transformers—60 Cycle, Single Phase 


60 


500 volt Westinghouse Railway Gen- 


1—25 K.W. General Electric. ..1040-2080 
3—20 K.W. Wagner 
38—15 K.W. General 
1—15 K.W. Wagner 
1— 5 K.W. Wagner 
1— 5 K.W. General 


] Motor, direct connected to 800 amp. 110 volt Bullock 


Generator, 600 r.p.m. 


| Engines 


1—8(9 H.P. McIntosh & Seymour Tandem compound 
double Engine, size 144%” x 26” x 22”. ; 
Electric 800 H.P. Vertical 


1—3-cylinder General 


| Automatic, size 24” x 40” x 18”. 


2—400 H.P. General Electric compound Vertical Auto- 
matic Engines, 16%” x 18%” x 18”. 


1—Coal Bucket Conveyor. 


7 x10: 


127-129-131 North Third Street 


nm aaa 


Electric Light Plant for Sale 


In il growing town in Montana, gross 
earings for November, $1,000. Corliss 
engines 2200 volt equipment. Price 
$16,000, of which $5,500 may be on 
time. Box 3483, Elec. World, 1570 Old 
Colony Bldg., Chicago, Ill. 


Circular Loom Bargain 
We have in stock about 2000 feet of 2-inch 


flexduct in 50-foot lengths, which we 
offey subject to prior sale, at 16 cents 
per foot, f.o.b. Chicago. Queen City 
Electric Co., 2944-46 W. Lake St., Chi- 
cago, Ill. 
Generators for Sale 
50 kw., 70 kw, and 100 kw., 2300 volt, 60 


cycle, 3 phase generators, 
plete with exciter and other 
In excellent condition 
teed. V. M. 
Wayne, Ind. 


each com- 
accessories. 
and fully guaran- 
Nussbaum & Company, Fort 





120 KW. Alternator for Sale 


120 kw. (old rating 100 kw.) 
Electric, 900 r.p.m., 2300 volts 
60 cycles. Alternator as good 
Complete with field rheostat and pulley, 
but no exciter. Can ship Jan. 15th. 
Installing larger unit SB. Wiggins, 
2276 W. Grand Blvd., Detroit, Mich. 


2276 


General 
3 phase, 
as new. 


For Sale 

Fine water power for sale 
lina, 
mill 


in North Caro- 
including 75-barrel roller mill, corn 
and feed mill in good grain coun- 


try ; everything necessary for an up-to- 
date mill. Located in a town of ten 
thousand inhabitants. Prices right and 
terms easy. Address Box 3310. Elec. 
World, 1570 Old Colony Bldg., Chicago, 
Ii} 





FOR SALE 





Engine for Sale 
225 hp. Diesel oil engine. Unit is in first 
elass condition. Gardner Electric Light 
Company, Gardner, Mass. 


Generating Units for Sale 


We have for short delivery, several new 
60 cycles, 3 phase, 2300 volts, generating 
units for sale ranging from 180 kva. to 
450 kva. capacity and directly connected 
to Uniflow engines. Wire us your re- 
quirements. H. A. & G. X. Chuse, Mat- 
toon, Ill. 


60 Cycle Transformers for Sale 


2—15 >» kw., 6600/5700-110/220/440, sgle ph. 
1—20 kw.,6600/13,200-110/220/440, sgle ph, 
1 —25 kw., 13,290-110/220/440, single ph. 


iI—15 kw., 
1—30 kw., 
V. M. 


6600-110/220/440, three ph. 
6600-110/220/440, three ph. 
Nussbaum & Co., Fort Wayne, Ind. 


Engines for Sale 
1—24 x 48 Allis-Chalmers Corliss Engine. 
1—30 x60 Allis-Chalmers Corliss Engine, 
fitted with tail rod. 

1—23 x 48 Nordberg Corliss Engine. 

All equipped for rope drive. Now running 
and in first class condition. Can be re- 
leased May 1, 1917. The Oval Wood Dish 
Co., Traverse City, Mich. 





Generating Plant for Sale 


550 D. C. generating plant, in first 
class condition, which we will sell at a 
very low price, together with boiler, 


switchboard, and everything com- 
plete. 
M. K. FRANK 
Frick Bldg. Pittsburgh, Pa. 


1—36” triple Leather Belt, 100’ long. 
Several smaller size belts, 20”, 18”, 12”, 10” double. 


Condensing Pumps 
1—Worthington Independent Duplex Pump, size 12 x 


1—Dean single condensing Pump, 10 x 18 x 24. 


The above material can be examined by applying to The Gibney Iron & Steel Co. of 
Phillipsburg, N. J. (directly across the river from Easton, Pa.) or by addressing below. 


FRANK TOOMEY, Inc. 


Volts Volts 
Primary Secondary 

104-20 
oeeeeeeee 1000-2000 104-208 
Electric. ..1040-2080 104-208 
weeeeeee--1000-2000 104-208 
osceccees 1000-2000 104-208 
Electric. . .1000-2000 104-208 


Conveyor 


Belting 


Philadelphia, Pa. 





FOR SALE 


Furnace Blower and Pump for Sale 


One Koerting steam furnace blower for 
150 hp. boiler. One Deming triplex 
pump for 150 hp. Both good as new 
D. A. Steiner, Supt., Centralia, Kan. 


Stock-Taking Time 


Now is the time to turn the surplus stock 
of metals you have on hand into cash. 
We buy all grades of scrap metals, 
small lots as well as large lots. Write 
us today and tell us what you have and 
we will be pleased to quote you prices. 
National Metal & Rubber Company, 
30-31 India Wharf, Boston, Mass. 


Motor for Sale 

1—15-HP. Northern variable speed D. C. 
Motor, V. 220, RPM. 325-650, without 
rails er pulley, but including starter. 
Newly rewound and overhauled and in 
A-1 condition. Price $200.00 f.o.b. 
Marvel, Ala. Roden Coal Company, 
Marvel, Ala. 


Generator for Sale 
300 K. W. Generator in thoroughly good 
condition, 550 volt, compound wound, 
belted type G. E., 3 bearing 6 pole ma- 


chine. 400 R.P.M., %” stock in com- 
mutator. Pulley 43” x 37” face, com- 
plete with rails and _ field rheostat. 


Hanovia Chemical & Mfg. Co., Newark, 
N. J. 


Transformers for Sale 


3 100 kw. each, 2200, 120, 240-volt, 
cycle, single phase, General Electric, 
latest type, with oil; first-class order. 
1 50 hp., 900 r. p. m. new General Elec- 
tric slip ring motor, 60 cycle, 3 phase, 
complete; this motor never out of crate. 
Immediate shipment on above. Liberty 
Light & Power Co., Richmend, Ind. 
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Get your “ante inte ¢ — 


Under “Positions Wanted,” including Salesmen 
looking for new connections, Evening Work 
Wanted, etc., undisplayed advertisements cost 
two cents a word, minimum charge 50 cents an 
insertion, payable in advance. 


Under “Positions Vacant,” including Agents 
and Agencies Wanted, Representatives Wanted, 
Salesmen Wanted, Partners Wanted, Business 
Opportunities, Employment Agencies, and 
Miscellaneous For Sale, For Rent and Want 
ads; also Auction Notices, Receivers’ Sales, 


In replying to advertisements, do NOT enclose original testimonials, or anything that 


ADVERTISING RATES 


Machinery and Plants For Sale or Wanted, 
undisplayed advertisements set solid in one 
paragraph, cost three cents a word, minimum 
charge $1.50 an insertion. 

Mackinery advertisements (undisplayed) set 
with a paragraph for each item, or tabulated, 
will be charged at 25 cents a line. 

If replies are in care of any of our offices, allow 
five words for the address. 


All advertisements for bids (Proposals) cost 
$2.40 an inch. 


ADVERTISEMENTS IN DISPLAY TYPE 


cost as follows for single insertions: 


yx p. (144x334 ins.) ......$6.25 lin. (1x2 ins.) . $4.00 

Vg p. (234x354 ins.) 12.50 4 inches (4x2; ins.).....15.20 

14 p. (5x3%¢ or 234x7 ins.).25 00 8 inches (8x2, ins.). 29.20 

V4 p. (104x3% 4 or 5x7 ins. )50.00 15 inches 52.50 
| page (10'4x7 ins.) 39 inches. . $100.00 


For space to be used within one year, to be divided to 
suit requirements of advertiser, provided some space is 
used at least once a month following first insertion: 


3 pages. . 
eee ; 
12 pages. 


$88 a page 18 pages. .... $68 a page 
80 a page 26 pages.......... 64 a page 
72 a page 52 pages . 60 a page 


you may want returned 


State your qualincations in a3 concise and neit a manner as you can and enclose COPIES of testimonials 


la machinery ads, use a local name or address if possible so that readers can wire Cire 








FOR SALE 


Cable for Sale 


383’ New 1,000,000 C. M. W. P. Cable. 

135’ New 500,000 C. M. W. P. Cable. 

Dewey Portland Cement Co. Dewey, 
Okla. 


Direct Connected Unit for Sale 


50 K.W., 230 volt Triumph generator, D. 
C., and Skinner engine; 4—5 H.P., 2- 
phase Westinghouse motors, CCL, 1700 
R.P.M., 60 cycles, 220 volt; many other 
motors. J. W. Adams, 130 N. 12th St., 
Philadelphia, Pa. 


Diesel Engine for Sale 


A 120 hp., 3 cylinder, 12x18, Busch- 
Sulzer Bros. Diesel engine in perfect 
conditions for use. Price $4,000. Criti- 
cal inspection invited. No brokers. At- 

oe Light & Power Co., Coeymans, 


aN. 


Motors for Sale 


220 volt motors for sale, 1 75 hp., 2 phase, 
60 cycle. 

115 hp., 2 phase, 60 cycle. 

1 20 hp., 3 phase, 60 cycle. 

1 20 hp., direct current. 


National Elect. Exch., Aurora, Il. 


Motors for Sale 


Three 15-hp., 1500-r.p.m. motors, one 20- 

hp., 850-r.p.m. motor, all Diehl inter- 

le motors, less than five years old, 

n first-class condition. Address War- 

ren B. Lewis, 740 Grosvenor Building, 
Providence, R. I. 


Center Crank Engine for Sale 


One 7 x 8 Chuse Engine Co. self oiling, 
high speed, automatic center crank en- 
gine, mounted on subbase, with 2 belt 
wheels, 40 x 7 in., 2 in. steam connec- 
tion. Floor space 3 ft. x 6 ft. 6 in. 
Splendid condition. Price $200. Brown- 
McDonald Mfg. Co., St. Louis, Mo. 


Rice & Sargent Engine 


Horizontal, simple non-condensing, releas- 
ing gear, belted type. Indicated horse- 
power, 280 at 25% cut-off; 375 at 60% 
cut-off, Cylinder 16 in., stroke 36 in.; 
r.p.m. 120, steam pressure 130 lb. Only 
six years old and in daily operation. If 
you can use this fine engine write at 
once to Box 3603, Elec. World. 


Copper Bus Bar for Sale 
1 Length 5” x %*. 21° 6” 
1 Length 5” x i” 20’ 

1 Length 5” x 1%” 18’ 6” 
2 Lengths 3” x %” 4’ 6” 
2 Lengths 3” . nn 

2 Lengths 3” “ee 


Total Weight—4 719 Ib. 


P = Central Light & Power Co., Altoona, 
a 


FOR SALE 


Generators diay Sale 


| One 312 kva. Westinghouse generator, 
cycle, 2300 volt, 100 r.p.m., 
nected to Frick 
gine; one 125 
ator, 60 cycle, 2300 volt, 
engine; one 75 kva. 
ator, 60 cycle, 2300 volt, 257 
connected to a 4-valve Chuse 
All in good condition. 
densing plant 
Address P. O. 
homa. 


with compound 
Box 188, Lawton, 


Central Station Apparatus for Sale 
2—8 hp. upright boilers. 


Scrubber. 
2—Westinghouse 

each 
2—Westinghouse air compressors. 
4—Compressed air tanks. 
1—2 kw. Westinghouse exciter. 
2—Thomson-Houston 

generators—class A-6, 

volt, 133 cycle. 
1—Westinghouse 50 kw., 

cycle. 

Citizens Gas, Electric & Power Co., 

Nantucket. Mass, 


gas engines—57 


35 kw., 


generator, 


1—Westinghouse 250 hp. producer and 


alternating current 
1000 





BUSINESS OPPORTUNITIES 


Contracting Business Sie Sale 


Excellent opportunity to step 
Established Contracting and 


dle West. 
cash. 
making money. 
tigation. Box 3501, 
Old Colony Bldg., Chicago, Il. 


Can be handled with $2 





Wanted—Public Utilities to Sell 


Or we will finance properties on a 5 per 
The single 
owner or the syndicate operator 
as we have 
a large number of buyers whose com- 
bined capital is over one billion dollars. | 
to but one 


cent 
plant 
can realize without publicity 


interest bond issue. 


We submit each property 


purchaser and make no _ promiscuous 
offerings. G. Y. Bonus, 140 South Dear- 
born St., Chicago. 


MISCELLANEOUS WANTS 


“ie and Motors Wanted 


| Leather belting and motors. P. 
Son, Seaver Falls, Pa. 
District.) 


into Old 

Fixture 
Business in live town of 25,000 in Mid- 
p00 
Doing a good clean business and 
Will bear closest inves- 
Elec. World, 1570 


ct and get quick replies. 





60 


direct con- 
compound Corliss en- 
kva. Minneapolis gener- 
180 r.pm., | 
direct connected to Minneapolis 4-valve 

Minneapolis gener- | 
r.p.m., | 
engine. | 
Can supply con- |. 
Corliss. | 
Okla- | 


hp. | 


60 








Pettler & 
(Pittsburgh 


Electric Generator Wanted 


One 225 to 250 K.W. direct current 250 
electric generator suitable for 200 
P.M 


The Griscom-Russell Co. 
90 West Street 


Vv. 
R. 


New York, N. Y. 


MECELLANSOUS WARES 


Generator Wanted 
100 to 200 kva., 3 phase, 60 cycle, 750 
r.p.m. or less. Box 3346, Elec. World, 
1570 Old Colony Bldg., Chicago, Ill. 


Will Purchase 
A gas, electric or combination gas and 
electric property in small city. Write 
to-day, giving fu'l particulars, to A-L. 
Box 3559, Elec. World. 


Braiders Wanted 


9—32 carrier N.E.B. Co. Braiders. State 
condition, term in use and price. Ad- 


dress Driver-Harris Wire Co., Harrison, 
N. J. 


Motor Wanted 


1—350, 1—75 hp., 3 phase, 60 cycle wound 
rotor motor. D. L. Keiser, LaSalle 
Building, St, Louis, Mo. 


Motor Wanted 


1—:5 hp., 1200 r.p.m., 220 volt, 3 phase, 
60 cycle, Squirrel Cage or internal re- 
sistance type motor. N. E. Machine & 
Electric Co., 31 Bayley St., Pawtucket, 
es. 


Motors Wanted 


We are in the market for several A.C. and 
D.C. motors, and also some plating dy- 
namos, any size or make. Write us 
what you have to offer. Schwartz & 
Land, 207 Centre St., New York City. 


Electricians and Armature Winders 


Send $1 for 14 blue prints of motor wind- 
ings, 10 A.C.. single, two and three 
phase, and 4 D.C., or set of 20 A.C, 4 
D.C. and 4 rotary converter drawings, 
$1.60. Winding made easy. Martin Elec. 
Co., 329 Irvington Place, Denver, Col. 





Turbo-Generating Set Wanted 


3 phase, 60 cycle, turbo-generating set for 
200 lb. steam pressure, having a eapac- 
ity of 5000 to 10,000 kw.: must be in 
first-class order; give particulars, price 
and state how soon it can be delivered. 
Address R. S. Kelsch, Power Building, 
Montreal. 


WANTED 
Oil Engine and Generator 
Units 


75 to 150 KW Capacity. 
class. 


Must be first 


Give full specifications. 


Box 3545, Electrical World 
1570 Old Colony Bldg. Chicago, Ill. 
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PROTOSALS 


Bids open January 25, 1917. 
NEW STREET LIGHTING SYS- 
TEM AND FURNISHING OF 
ELECTRIC CURRENT 


NEW BRIGHTON, PA. 

Sealed proposals, marked on 
of envelope: “Proposals for the New 
Street Lighting System and the Furnish- 
ing of Electric Current” will be received 
by the Light Committee of the Council of 
the Borough of New Brighton, Pa., until 
12 noon, Eastern Standard time, of the 
25th day of January, 1917. 

Plans and specifications can be secured 
from said Light Committee or can be 
at the office of the Consulting 
H. O. Swoboda, Empire 
burgh, Pa. 

The Borough of New Brighton, by its 
Light Committee, reserves the right to re- 
ject any and all proposals. 

THE BOROUGH OF NEW BRIGHTON, 
PENNSYLVANIA, 
H. C.. MOLTER, 
Chairman of Light Committee. 


the outside 


seen 
Engineer, 
Building, Pitts- 


TREASURY DEPARTMENT, Supervis- 
ing Architect’s Office Washington, D. C., 
December 12, 1916.—Sealed proposals will 
be opened in this office at 3 p. m., January 
11, 1917, for a new refrigerating machine 
in the United States post office and court- 
house at Augusta, Ga., in accordance with 
the specification, copy of which may be 
had at this office or at the office of the 
custodian, Augusta, Ga., in the discretion 
of the Supervising Architect. Jas. A. 
Wetmore, Acting Supervising Architect. 


POSITIONS WANTED 


CHIEF electrician, technical education ; 
9 years’ experience, high tension sys- 
tems, construction, maintenance and 
operating; now employed; prefer large 
office building or municipal plant. Box 
3582, Elec. World. 

CHIEF engineer desires to make change; 


20 years’ experience in 
trical plants, 12 years 
Position in a mill plant or hydro- 
electric preferred ; location in Northeast, 
Massachusetts preferred ; hold first-class 
engineer's license for Massachusetts ; 
references; age 42. Box Elec. 
World. 


steam and elec- 
as chief engineer. 


3577, 


ELECTRICAL engineer, technical gradu- 
ate: age 29; eight vyvears' experience 
testing drafting, steam turbines, light- 
ing and power work; last year in fac- 
tory design; wants position where initia- 
tive and hard work are recognized. Box 
3427, Elec. World. 


ELECTRICAL engineer, 
Michigan graduate, 29. 
with large central 


University of 
Wants position 
station or superin- 


tendent of small system. Emploved, 
but desires change Box 3414, Elec 
World, $35 Real Estate Trust Bldg., 


Philadelphia, Pa. 


ELECTRICAL engineer, age 30, G. E 
test and 7 years in responsible positions 
on all classes of construction, power sta- 
tion layout and 


drafting ; seeking per- 
manent position Address Box 3533, 
Elec. World, 935 Real Estate Trust 
Bldg., Phila., Pa 


ELECTRICAL engineer desires change of 
location. Twenty-seven; married. Col- 
lege graduate in Electrical Engineering 
Experienced in design and installation 
of switchboards, high tension substa- 
tions, transmission lines, power plants. 
Qualified to take charge of drafting 
department or assistant to construction 





engineer, large power company. Min- 
imum salary, $1.500, West preferred 
Box 3593, Elec. World. 


POSITIONS WANTED 


ELECTRICAL graduate, 
years’ experience operating and 
struction; two years as engineer in 
charge of layout and installation of 
power and lighting equipment for large 
milling company; desires position with 
central station or progressive business 
organization as superintendent or main- 


three 
con- 


age 24; 


tenance engineer; A-1 references; sal- 
ary open, subject to correspondence. 
Box 3580, Elec. World. 


ELECTRICIAN, first class helper, strong 
young man, 21, with tools; mechanically 
bound; one willing and who can work: 
wants steady position in Greater New 
York only. Salary moderate. Box 3460, 
Elee. World. 


ENGINEER, fifteen years’ experience in 
the manufacture and sale of electrical 
apparatus, will be open for engagement 
February ist. Qualified for position as 
sales or factory manager or other 
work requiring executive ability and in- 
itiative. Box 3492, Elec. World, 1570 
Old Colony Bldg., Chicago, Il. 


ENGINEER desires position with lighting 
and power company in sales or engi- 
neering departments; age 24, 3 ‘years’ 
operating experience; 2 years in charge 
of layout and installation of power and 
lighting equipment for large manufac- 


turing concern; A-1 references. Box 
3581, Elec. World. 

ENGINEER, experienced in design and 
manufacture of electrical apparatus, 


open about Feb. 1 for position of chief 
engineer or superintendent of small fac- 
tory ; salary moderate. Box 3574, Elec. 
World, 935 Real Estate Trust Blidg., 
Philadelphia, Pa. 


ENGINEER in responsible charge of pub- 
lic utility valuation and regulation work 


of the most important character, wishes 
to find positions for a number of high 
class assistants experienced in the 


valuation, accounting and 
of railroads, gas, electric 
and steam heating plants. 
of the assistants referred to for a num- 
ber of years have been from $2,500 to 
$4,200 a year, but the work upon which 
they are engaged is nearing completion. 
Box 3547, Elec. World, 1570 Old Colony 
Bldg., Chicago, Il. 


management 
light, water 
The salaries 


MECHANICAL -Electrical 
perienced in installation 
nance electric power 
haulage systems, 


engineer, ex- 
and mainte- 
plants, industrial 
and industrial ap- 
plications of electrical machinery in 
general Technical education. Associ- 
ate member American Institute of Elec- 
trical Kngineers. For past four years 
engineer in charge electrical and me- 
chanical departments of a number of 


coal mining companies. I desire to 
change to a broader field. Box 3573, 
Elec. World, 935 Real Estate Trust 
Bldg., Philadelphia, Pa. 

SHOP foreman, American, 438, 20 years’ 
experience in maintenance and repairs 
A.C. and D.C. windings, transformers, 
switch and panel boards, ete. Cost esti- 


mator. Now in charge repairs, Panama 
Canal. Wants position in States. tef- 
erences State salary. F. N. Weidner, 
19th and Chestnut Sts., Chester, Pa. 


Export Engineer 

Ixxport engineer. Electrical engineer, Ger- 

man graduate with thorough broad pro- 

fessional education and 5 years’ ex- 
perience in engineering and foreign de- 
partments. Perfect knowledge of Span- 
ish American trade requirements and 
Spanish language. Employed at pres- 
ent, desires position with good opportu- 
nities for advancement. Foreign engi- 
neering or sales department preferred. 
Box 3601, Elec. World, 1570 Old Colony 
Bldg., Chicago, Il. 


POSITIONS VACANT 


DRAFTSMAN experienced in heavy power 
plant, mechanical designing. State age, 
experience and salary. Box 3600, Elec. 
ae 1570 Old Colony Bldg., Chicago, 

1. 


ELECTRICAL 
power and 
signing. 
man 
World. 


draftsman 
high 

Good 

Give 


wanted on 
voltage substation de- 
opportunity for right 
reference. Box 3562, Elec. 


ELECTRICAL engineers for designing 
switchboard details, fittings and smaller 
panel mounted devices. sive age, ex- 
perience and salary expected. Address 
Box 3585, Elec. World, 935 Real Estate 
Trust Bldg., Philadelphia, Pa, 


FIRST class 
commutator experts. 
conditions. Apply 
Sixteenth and 


armature winders, also two 
Steady work, ideal 
Gregory Electric Co., 
Lincoln Sts., Chicago, Il. 


MECHANICAL and electrical engineer, for 
experimental and testing work. Tech- 
nical graduate with two or three years’ 
experience preferred. Exceptional a 
portunity for advancement with rapidly 
growing concern developing lines of 
small intricate machines and electrical 
devices. State experience and education 
fully. Box 3583, Elec. World. 


OPERATING engineer, familiar with cen- 
tral station plant. which consists of all 
modern equipment; a knowledge of high 


tension transmission line operation is 
essential: a splendid opportunity for 


the right men to advance with a rapidly 
growing company. State age, reference, 
education, experience, and salary ex- 
pected Box 3599 Elec, World, 1570 
Old Colony Bldg., Chicago, Il. 


SEVERAL 
makers, 
and 


skilled electrical instrument 
first-class men for instrument 
meter calibration wanted; write 
fully, giving detailed experience and 
wages desired. Roller-Smith Company, 
Bethlehem, Fa. 


SWITCHBOARD engineer with technical 


education competent to design high 
power A.C. boards. State age, experi- 
ence and salary expected. Address Box 
3586, Elec. World, 935 teal Estate 
Trust Bldg., Philadelphia, Pa. 


WANTED—A man who has had experi- 
ence in the testing of electric meters, 
also setting and removing meters and 
trouble work in general; will be able to 
pay a salary of $75 per month to the 
right man; in making application, state 
age and experience; town of 16,000 in 
Middle West. Box 3575, Elec. World, 
1570 Old Colony Bldg., Chicago, Il. 

WANTED—Foreman experienced in all 

branches of strip and tubing machine 

rubber insulated wire and cable manu- 
facture. State details of former experi- 
ence ; how soon available and compensa- 
tion expected. Box 3423, Elec. World, 
935 Real Estate Trust Bldg., Phila., Pa. 


YOUNG technical graduates wanted for 
test floor work by a large manufacturer 
of electrical machinery. Broad training 
and exceptional opportunities for quali- 
fied men. Give full particulars regard- 
ing education and practical experience 
in first letter. Box 911, Pittsburgh, Pa. 


AGENTS AND SALESMEN 


Salesman Wanted 


thoroughly experienced in cen- 
station work. Address Box 1102, 
Ind. 


Salesman, 
tral 
Gary, 
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AGENTS AND SALESMEN AGENTS AND SALESMEN | EDUCATIONAL 
i i ici iti i i BLISS ELECTRICAL SCHOOL, WASH- 
Lighting Solicitors Wanted Opportunities in China and Japan INGTON ©. C.Condenseé Course ia 
Good salary and bonuses to first class We offer an opportunity to any manufac- Electrical Engineering, complete in one 
solicitors. Large growing city in Penn- turer of electrical machineries to extend year. Thorough practical scientific, 
Sylvania. Box 3596, Elec. World. 935 his business through our export de- theoretical and applied electricity, math- 
Real Estate Trust Bldg., Phila., Pa. partment for Japan and China. Hongo ematics, mechanical drawing and neces- 
Co., 154 Nassau St., New York City. sary engineering training. No superficial 
ee ee | or non-essential studies. Actual in- 
= ™ ee = ” struction, installation and testing. For 
Lighting Salesman Wanted young men of energy and character. 
Experienced lighting salesmen. Write New Business Solicitor Wanted 24th year ee an ee eae for 
stating age, experience, reference s | Must be sober, industrious and of good A ee ee ae aul 
married or single. Continuous work on | abits and address. refer vo nan ates E ae 
salary and commission with large Cen- not over 26, experienced in conducting | METERMEN WANTED to enroll for 
tral Station. Can grant New York | house wiring and range campaiguis, thor- complete practical course in “Electrical 
interview during the week of Dec. 25th oughly familiar with all types of wiring Measuring Instruments and Meters. 
to 30th. Reply to Newman, 74 Main St., | systems for light, heat and power and Endorsed by leading electrical men. 
Norwalk, Conn. competent to estimate on and _ install Write for booklet, “Instruments and 
same, and take charge of and keep busy Meters,” giving full information. Fort 
it a crew of from 10 to 14 men. Give ref- Wayne Correspondence School, 913 
erences and state salary expected in Shoaff Bidg., Fort Wayne, Ind. 
Will Begin at Bottom first letter. Location Virginia. Box | 
Salesman, 27, engineering graduate, 8 | 3591, Elec. World, 135 Real Estate Trust | RENSSELAER POLYTECHNIC | INSTI- 
years practical experience electrical and Bldg., Philadelphia, Pa. | a TE, TROY, N. Y.—Course in Civil, 
mechanical fields. Will sacrifice salary Mechanical, Electrical and Chemical 
for opportunity with large manufac- =e ————— Engineering and General Science, lead- 
turer. Box 3557. Elec. World. ing to the degree of Civil Engineer 
7 (C.E.), Mechanical Engineer (M.E.), 
_ Y Ad t Electrical Engineer (E.E.), Chemical 
our vancemeéen Engineer (Ch.E.), and Bachelor of Sci- 
B ence (B.S.). Also special courses. 
High Grade Salesman - ‘ Splendidly equipped new engineering 
WANTED, high grade salesman having 1S largely in laboratories. Send for catalog to the 
thorough knowledge of electricity pre- tegistrar. 
ferred. Exceptional opportunity is of- s—i ; 
fered and it is essential to give complete your own hand it 1s 


record, state experience and _ present EMPLOYMENT AGENCIES 


salary. Box 3592, Elec. World. doubtful if any 


AMERICAN SERVICE COMPANY, Pitts- 


—_—---— ¢ ; ? burgh, Pa., solicits confidential employ- 
one else 1S worrying over it ment records of available electrical, 

Salesman Wants Position ta i . iciaas el ace —— a 

hg : : IES ies etter positions are consta se- raftsmen, des ers and construction 
Technical graduate (1915), age 22, desires P ” y —— . or industrial electricians. Commercial 
position as ance oe ae ee eae cured through small advertisements in the managers for municipal business. Pro- 
company. ave hac drafting room, ee y “a sals issue c ym rospective 
power house and selling experience. No ‘Positions Wanted”’ Columns of Electrica! Saubinaes” Se aa ao 
— — ee full particulars | in World. carried until subscriber is permanently 
te a. . a a "bere aor engaged. Records sent to employers for 
> zState rus ag., llladeipnia, 50 cents for 25 words approval preliminary to direct negotia- 


tions. 


Light Plant for Sale 
In _a growing town of 1000 near Cincinnati. 
Cash price $3,850, or $4,000 on time, requir- 
ing $2,000 down, balance on terms to suit. 
This is an exceptional opportunity for a 
youns man to get into this business. Other 


usiness requires owners’ attention, hence the 
sacrifice. Box 1135, Elec. World. 


-hines 


“We received about 50 replies— 


—some of these were from Canada, some from Cuba 
and one from Panama. Get your Wants 


‘““* * * we could have sold a dozen plants if we inks Che Searchlight 


had them. ADVERTISING RATES 
“Your ‘Searchlight’ advertising certainly brings re- ee att aie en See 


2 cents a word, minimum charge 50 cents an 


sults and reaches the class of people who are interested eins veain tinces Wiatah liad 


e ‘ * Il undi ed Miscella: ads, Machi d 
in this line. Cee aca haces akan 


“W ; + ” 3 word, mini harge $1.50 an insertion 
alton 1 i centsa minimum charge » 
E ectric Light Co All advertisements for bids cost $2.40 an inch. 
Advertisements in display type cost as follows 


The advertisement reproduced above cost only a 


: ; : ‘ 1-16 page, $6.25 I in. single col., $4.00 
$1.50 an insertion and was published but five times, 1-8 page, 12.50 din. juno. 15.20 


when the advertisers notified us to stop it as they Rea cancers 
already “could have sold a dozen plants.” This is ae & Sea ot outa 
only one example among many of the selling power ae ; 


of Searchlight Section advertisements. 
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Your Own Electrical World 


These are the advantages of being 
a personal subscriber: 


You receive your own copy of Electrical World each week. 
You have it when you want it and as long as you want it. 
You can keep your own file of the paper for reference. 


lf you are not a regular subscriber, you probably see the 
Electrical World from time to time. But, are there not 
times—and many of them—when you want to read the 
latest issue and some one else has it? Are there not many 
other times when you want to refer to an article in a back 
number, but cannot find that number? 


For less than 6 cents a week 


you can bea personal subscriber—you can get all the news 
of the electrical field while it is still fresh and valuable— 
you can have a constantly growing library of your own on 
all branches of electrical work. 

You will never miss the subscription price, but you will 
miss a lot of things if you do not get the World. 


Better Send Your Order To-Day 


before it is forgotten 





ELECTRICAL WORLD 
239 West 39th Street, New York 


You may enter my subscription for the Electrical World tc begin at once. 
Cross out I enclose $............ herewith. 


one of these 


lines I agree to send $............ es a hs ee ss He 


(Please give definite date) 
Signed by 


6S © 06.8 EOS he ee OR) SO Fe GED S40 604 Se 8 8 2 ee we SO eS 


Address copies to 
Street Address 


ce 8 Ss 6's £0 8 © & 06 6 Oe Ore © 8 we wb) 6 BORE S Bb S08. 856 * Pe Se 26 RE ESOS Oe 28 es 
ete ss: 6 6S 6 66 ES RS Oe BD MODS, Ow OS OO. SM 6.5.6 o ble O18 66 6 OS © OOO 4 EO OS DSS. Oe 


cea ee 6 6 ee ee Oe SS. ee Oe 0 0 eo 2 obo 6 @ SS © U6 OD 6 6.6 O'S. 8664 D864 EO OS EEO 


EE cin diggs acts 6.4.5 deter 


Business of Company 


Yearly subscription rates: Domestic $3.00, Canadian $4.50, Foreign $6.00 
| E.W. 12-30-16 
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3022-3034 


3053 - 3111 


“VICTOR” STRAIN CLAMPS 


The response of “VICTOR” Service to the service at anchorage points of suspension insu- 
pressing demand for a really efficient, easily ap- lator construction. Details on request. 
plied and absolutely dependable strain clamp for 


The Locke Insulator Mfg. Co., Victor, N. Y. eee 


“Service Resumption Must Not Wait For Repairs” 


Limit the Trouble Area by 


Sectionalizing Power Distribution 
with 


Burke Horn Gap Switches 


The operation of these switches is 
reliable under all conditions. They 
are built to open under load, and 
the copper leaf brush contact pro- 
tected by a sleet hood makes the 
switch absolutely weather-proof. 


Write for data and catalog 
Railway & Industrial 


Engineering Company 
PITTSBURGH, PA. 


SINGLE POLE UNIT 50,000 V BURKE HORN GAP SWITCH New York Representative, 2 Rector Street 








48 ELECTRICAL WORLD VoL. 68, No. 27 


The TRANSFORMERS OF STEADY PROGRESS! 


Why are so many of the leading central stations, 
operating syndicates and engineering firms now using 
and regularly ordering 


ADAMS-BAGNALL 
Distributing and Power 
Transformers? 


Because AB transformers are consistently a quality 
product backed by service. ‘They are: safe in insula- 
tion; economical to operate; carefully manufactured; 
rugged and liberal in design. The details as well as 
the fundamentals are right. 


Try them! Have us quote you on your require- 
ments. 


~ - 


22000 Volt, Outdoor Type, 
Single Phase. A-B Trans- 
former 


The Adams-Bagnall Electric Co., Cleveland, Ohio 


Manufacturers of { industrial, Commercial and Street Lighting Equipment. 
Electrical Apparatus; Lighting, Power and Constant Current Transformers. 
of Merit: | Gyrofans; Oscillating Fans; Auto Electrical Accessories. 


THE TYPE R GALVANOMETER 


HIGH IN SENSITIVITY—-MODERATE IN PRICE 


This instrument is supplied in two types, as follows: 

Type a —Resistance 10 ohms; sensitivity 2 mm. per microvolt with external criti- 
cal damping resistance (50 ohms) in series; period 6 seconds. 

Type b—Resistance 550 ohms; sensitivity 2000 megohms (5x 10-" amperes) ; 
period 6 seconds. 

Note the following brief specifications: 


Removable System—The entire system is easily removable to facilitate the replacing 
of suspensions. Coil—This is wound of specially selected wire, as free as possible 
from magnetic impurities. Magnet—Made of special steel, with pole pieces so shaped 
as to produce a radial field in order to reduce, as far as possible, the effect of foreign 
magnetic particles in the coil. Suspensions—These are of special silver strip rolled in 
our own factory. Mirror—One-half inch in diameter. Adjustment—Under the small 
cap shown on the top of the case of the galvanometer is a knurled head, by means 
of which the coil may be turned for zero adjustment. Arrestment—Under the cap 
mentioned above is a second knurled head, by means of which the coil may be 
clamped to prevent damage to its suspensions when the instrument is being moved. 
Detail—The galvanometer is inclosed in a cylindrical metal case finished’ in black, 
with a large glass window in front. The instrument is mounted upon an insulating 
base supported upon three leveling screws. Set..ng Up—As the air gaps are large in 
comparison to the size of the coil, the instrument is quite easily leveled. To assist 
in setting up, however, a level is mounted upon the base of the galvanometer. 

Bulletin No. 250, describing this instrument, will be sent upon request. 


' THE LEEDS & NORTHRUP Co. 


ELECTRICAL MEASURING INSTRUMENTS 


| 4903 STENTON AVENUE PHILADELPHIA 
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Different from all others 





The New 
Central Electric Catalog 
No. 39 


has distinctive features which can 
best be appreciated when seen. 


- 


rN a ce Be Se 


in) 


Have you got yours? 


If not, write for it on your letter- 
head. The big book describes 


everything you use and then some. 










Central Electric Company 


The House of Service 


La Chicago, Ill. 











When you speak distinctly with the mouthpiece of the transmitter close to the lItps, the person 
you are talking to will have no trouble in hearing and you are co-operating for good service. 


American Telephone and Telegraph Company 
and Associated Companies 
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Send for Sample 


You will be greatly interested when you come 
to examine this wonderful §IMMOWE Fuse Plug 
—it 1s a marvel of perfect mechanical con- 
struction. In order that you may know 
allabout this new Fuse Plug, a sam- 
ple will be mailed you on request. 


Advertised Everywhere 


A great many thousands of dollars are 
being expended to bring the attention 
of home owners, central stations, 
isolated plants, etc., to this 
newest and most eco- 
nomical Fuse Plug. 


























Every 
dealer 
should have 
this §IDX-0NE 
Fuse Plug in stock 
without delay. It is 
St : a big self seller when 
: . displayed prominently in 
your store, and you will find 
it a good profit maker. 


A Big Seller 


a We supply gratis 

striking display adver- 
tising and circularsin full 
color—by far the most attrac- 
tive ever shown in this field. BF tenn 


mA Quick. Sate > 
Vethod halewcre | 
Service tratar: a 





oS 


. yy 


me ty 
when a Fuse 
Blows" 


Atlas Selling Agency, Inc. 
450 Fourth Avenue New York 
















The Expansion and Contraction Strains 
of Heating and Cooling 


Accompanying the heavy, but intermittent loads of conveyors, cranes, 
hoists, rolling mills, etc., may effect disastrous damage to resistance grids 
of the many-jointed, cast-iron variety 


But heating and cooling 


Can’t Hurt 


il Me Al 


Ce ecirerre 





; 
} 


7.) (oie Resistances 


They’re practically 100% jointless. 
Get data. 


The Ellcon Co. 


50 Church St., New York 


GREAT BRITAIN: 


Electro-Mechanical Brake Co., Ltd. 
West Bromwich, England 


AUSTRALIA: 
J. G. Lodge & Co., 109 Pitt St., Sydney 


Type of EMB Resistance Supplied to National Tube Co. 
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Dow, cm nee ert erat - 
a at OE 


What is Quality in a Motor? 


[t is the best of design, materials and workmanship and 
plenty of each. And to get dependable motors you must 
have this same quality. 


Are you willing to save a small sum 
in the purchase price and pay it out 
many times over in repairs and 
delays? 


Here is the biggest factor in buying 
motors. What will it cost to run this 


Wadner,Quality 


motor one, five or ten years from now? 


Wagner Motor 


driving Dough Mixer a Send for Bulletins 1104 and 1114. 
in a Bakery 


Saint Louis, Missouri 


No-SparkCarbon 


376 


Brushes 
9 
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MOTORS FOR EVERY SERVICE REQUIREMENT 


In practically every industry where power is used Allis- 
Chalmers motors are to-day in successful operation. These 


motors have been applied to almost every well-known make of 
machine. 


Our experience as a pioneer in the application of motors for 
individual drive and that gained during a quarter of a century 
devoted to the design, building and commercial application of 
motors of all kinds will be of inestimable assistance in the selec- 
tion of motors adapted to your particular service requirements. 


ALLIS-CHALMERS MANUFACTURING COMPANY 
MILWAUKEE ~— - : . -_ «* - WISCONSIN 


NEW YORK, N. Y., 30 Church Street CHICAGO, ILL., 208 South La Salle st. Hi 
"Philadelphia, Pa., . Widener Building St. Louis, Mo., Third Nat’! Bank Bldg. Hi 

Boston, Mass. . John Hancock Bldg. 

Baltimore, Md., Continental Trust Bldg, >*t 

PITTSBURGH, PA. . . Frick Building 

Rochester, N. Y. . . . Powers Block. ee nents 

Buffalo, N. Y. . Marine National Bank Pacific 

Cincinnati, Ohio. Union Trast Building USS 

Atlanta, Ga. . . . Candler Building SA 

Cleveland, Ohio . Rockefeller Building 

etroit, Mich.,BeecherAve.&M.C.R.R. Seattle, Wash. Ath Ave So Cor. Conn. St. 


Transmission Tower at Birmingham, Export R 


5 epresentative: 
aim Alabama, Alabama Power Company | United States Steel Products Co., 30 Church St, N. Y. 
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It is more economical—this VUL-COT 
Fibre. 


It is longer wearing. 


It is easier to machine into any shape 


in which you may be using hard rubber, 
mica, wood or porcelain. 


VUL-COT Fibre gears and pinions are noise- 
less. 


VUL-COT Fibre gaskets are oil and grease 
proof. 


It is an exceptional electrical insulator. and 
is used to the extent of millions of pounds 
annually for this purpose alone. 


We strongly recommend a thorough investigation of 
this 40-year-old high-quality vulcanized fibre. Its use 
in your products will prove its economy as it has with 
thousands and thousands of other manufacturers. 


VUL-COT Fibre is easy to buy in almost any form— 
in sheets, rods, tubes or bars; or ready-machined to your 


specifications or those we have on file—which have 
become standardized in many industries. 


American Vulcanized Fibre Co. 


Largest Manufacturers of Vulcanized Fibre in the World. 


535-555 Equitable Building, Wilmington, Del. 


Branches—St. Louis, Boston, New York, Philadelphia, Cleveland, Detroit 
Complete stock for immediate shipment at Chicago 


Canadian Agents— Northern Electric Company 


UMITED 
Montreal, Ottawa, Halifax, Toronto, Winnipeg, Calgary, Regina, Vancouver 


Val CotHhre 
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Instead of Cast Iron 
or Pressed Metal 





Have the covers for electrical instruments molded 
in Condensite and, in addition to a saving in weight, 
you will secure permanence of brilliant finish, high 
insulation from internal grounding or short-circuit, 
and refinement of design and appearance. 


The surface of the Condensite cover will not wear 
off nor become rusty or brassy in appearance, tor 
Condensite is strictly homogeneous throughout, 
neither will it “bloom” or otherwise break down in 
service. Such deterioration is bound to happen in 
time if the cover is enameled metal or molded in 
hard rubber. 


The Condensite cover has sufficient mechanical 
strength to withstand any ordinary usage to which 
a first-class instrument is liable to be subjected. 


The Condensite cover is unaffected by the action 
of oil or ordinary commercial acids or ordinary 
solvents, other than alkaline, with which it may be 
splashed. 


Other similar work in thin and deep-walled shapes 
may be molded in Condensite at a considerable 
saving in expense and time for production, provided 
the piece is produced in sufficient quantity to dis- 
tribute the initial cost of the molds. This is par- 
ticularly true if metallic inserts or complicated 
shapes are involved, for the Condensite piece comes 
finished from the mold and subsequent machining 
operations are eliminated. 


Condensite molding insures the same accuracy of 
fit as die-casting—all parts made in the same mold 
are standard and interchangeable. 


‘hat parts are yo ow making by some othe 
What part you n king by m ther 
process which may be susceptible to molding in 
Condensite? Re-designing may be unnecessary or 
relatively simple. 


Send us blue prints or sketches and we will tell 
you if Condensite molding will fit in with your pro- 
duction schedule. As we do no custom molding 
ourselves we will then refer you to a representative 
list of Condensite molders who will gladly quote 
from your specifications. 


Condensite Company of America 


Makers of phenolic molding preparations, 
technical cements and varnishes 


Bloomfield, N. J. 
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IHiaRmris Wire Go. 


wcities: HARRISON, Nel 














It adheres to metals 


under water 


Its purpose is the depend- 
able lubrication of under 
water turbine gate mech- 
anisms. TURBOGLIO 
was developed for this 
especially. It remains 
stable even in the presence 
of strongly acidulous or 
alkaline waters. It protects 
gate mechanisms against 
corrosion. It makes them 
sensitive to control. 


Turboglio 





Hydroglio 


It makes WATER the chief 


part of governor fluid 


Two per cent HYDROGLIO 
and 98 per cent water form the 
oily emulsion that acts in turbine 
governor systems with the same 
dependability and nicety as the 
most expensive governor oils. 


But the difference in cost be- 
tween this small quantity of 
HYDROGLIO and the large 
quantity of high-grade governor 
oils—otherwise necessary—is ob- 
vious. 


We will gladly send hydro- 
electrical engineers interesting 
printed matter on TURBOGLIO 
and HYDROGLIO, recounting 
the exceptional success of these 
products in the plant of one of 
the largest hydro-electric com- 
panies in the country. 


Crew Levick Company 
2215-31 Land Title Building 


Philadelphia 
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Engraven in the Stone : 


! The tablets of the Pharaohs are de- 
| cipherable today, because they were | 
: made to last. The same spirit of prog- | 
: ress and fertile minds that conceived 
and built the pyramids, looked forward . 
| to a day thousands of years in advance 
| | 
. | 


Chooree 


In Bombay you leave word for Tom to shave 
you at 8.00 a. m., but you don’t have to get up 
to keep the appointment. 





when strange races of people would 
eagerly scan their writings. 


: Purchasers buying Diehl Motors to- 
day are imbued with a similar foresight 
| to that of the ancient Egyptians. They 
: are looking forward to years of service ; 
[from Diehl Apparatus because Diehl |] You would be suprised to se how many seni 
} Motors are built from the best of mate- | 

| rials and designed and assembled from | 
the viewpoint of 


| formality of waking you up he wields his trusty 


| He comes to your room and without the 
and rusty Chooree through the scrape. 


out knowing what is happening. WE are not 
surprised because we see so many operators who 

| are able to sleep through the night watch with 

\ the brushes on a rotary scraping and chattering | 
} like an election night din. 

But the boss wakes up when he reviews the | 


brush bills and the commutator repair bills. 
We hope the boss reads this during such a | 
: | 
i 
| 


: Service to the User 
| 


Send for bulletins No. 106, 107, 601 . 
waking moment, and that he will pave the way 
for a real eye-opener in carbon-brush economy 
by requesting a Morgan brush engineer to pre- 
scribe a type of Morganite that will make no 
more noise than a motion-picture drama on the | 
screen. i 


| Wake-up! i 















MorganCrucible 
Company Limited 


116 Liberty St, NowYork City 


litte one 


Factory, Brooklyn, N.Y. } 


| AGENTS: 
Lewis & Roth Co., 1012 Liberty Bldg., Philadelphia 
Electrical Engineering & Mfg. Co. i 
First National Bank Bld¢., Pittsburgh | 
W. L. Rose Equipment Co. 
La Salle Bldg., St. Louis, Mo. 

Herzog Electric & Engineering Co. 

150 Steuart Street, San Francisco, Cal. 


fl 
oe ee es ——- 2) 






; é 





Diehl Manufacturing Co. | 
Elizabeth, N. J. | 


New York, Chicago, Boston, Phila., 
Washington, D.C., Detroit, Denver, 
Cleveland, San Francisco. 
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SOLENOIDS 
Pa EC Be) 


MAGNETS 
MAGNET WIRE 


THE ACME 
WIRE COMPANY 


NEW HAVEN 
CONNECTICUT 








Sprague 
Conduit Products 


For 
Every Requirement 


Steel Armored Cable and Cord 
Flexible and Rigid Conduits 
Steel Boxes and Covers 
Fittings and Tools 


Write for our new Conduit Bulletin No. J-3 


SPRAGUE ELECTRIC WORKS 
OF GENERAL ELECTRIC COMPANY 


Main Offices: 
527-531 West 34th Street, New York, N. Y. 


Branch Offices in Principal Cities 














MAGNET WIRE! 


Bddonamed 


THE ‘“‘STANDARD”’ FOR 


ENAMELED WIRE 
MADE IN SIZES AS SMALL 
AS .0015 


Our Insulation possesses 


aremarkable combination 


To Coil 
Makers and 
Users 


THE LEESON- 
UNIVERSAL 
COIL, automatical- 
ly wound by the 
LEESON- UNI- 
VERSAL COIL 
WINDING MA- 
CHINE represents 
a vital improve- 
ment in coil con- 
struction. 


of GLASSY HARDNESS 
AND ELASTIC 
TOUGHNESS. 


Will withstand most 
Severe TESTS. 


BELDEN MANUFACTURING 
COMPANY 
2301 S. Western Ave. 
CHICAGO 












LEESON UNIVERSAL COIL 
Note cross windings of cotton 


In this coil fine cotton yarn is 
CROSS WOUND simultaneously 
with the concentric winding of the 
wire. 

The finished coil cannot be de- 
stroyed by external or internal 
stress. It has greater symmetry, 
strength, compactness and dura- 
bility than a coil wound by any 
other process. When wound with- 
out a core it can be compressed 
into any shape without losing ef- 
ficiency. 

By carrying the yarn avially to 
a greater distance than the wire 
convolutions, the Leeson Machine 
secures electrical and mechanical 
protection at both ends of the coil. 

Interposing the yarns between 
the turns and layers of wire se- 
cures larger spacing. This permits 
thorough impregnation. 

Automatically winds a predeter- 
mined number of convolutions. 
Coils can be duplicated to the very 
convolution. 

Entire process ts automatic. 
Every type of coil can be wound 
on this machine, in rectangular or 
cylindrical forms. 

Acquaint yourself fubly with 
Leeson-Universal Winding. 

Send for our Catalog. Do it 
TODAY. 


Universal Winding Co. 
95 South St. Boston, Mass. 
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PARAGON 


Ground Cones Give 
You Real Protection 


Against lighting and static 
surges under all conditions. 
Don’t use the ordinary old 
fashioned plate ground when 
you can get absolute unvary- 
ing protection at a much lower 
cost with Paragon cones. 

One man and a post hole 
auger is all you need to install 
them. 


Paragon Electric 
Company 
3 So. Clinton St., Chicago 


911 Western Ave., Seattle 
212 W. Third St., Los Angeles 
86 Third St., San Francisco 


Northern Electric Co., Ltd. 
Canadian Distributors. 











The Perfect Lighting Control 


—a time-switch that can be relied on absolutely 
—that never needs attention beyond a weekly 
winding—that is as durable as it is dependable. 
Such a time-switch is the 


CAMPBELL 
EIGHT DAY TIME-SWITCH 


Made in five types covering all light and 
power control requirements of Central Stations, 
Jobbers, Dealers and Contractors. A money 
maker for the dealer who sells it and a money 
saver for the user. Get acquainted; write for 

- particulars and confidential prices. 


Campbell Electric Co. 


Main Offices and Factory: Lynn, Mass. 
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or 


Control 
Electric 
Signs 
with 

a 


Hartford 
Time 
Switch 


“Wind it once a week—that’s all.” The approved type 
of automatic sign control. Users of the Hartford are 
delighted with it. Reliable, accurate and durable to a 
high degree. Eliminates the human element. Lights 
and extinguishes the sign at proper predetermined 
hours. Ask your jobber’s salesman. 


HARTFORD TIME SWITCH CO. 


A. HALL BERRY, General Sales Agent 
97 Warren St., New York, N.Y. 
9 So. Clinton St., Chicago 


A standard of practice ¢ nnot 
be set too high—especially in 
transformer protection. 

D & W Oil Fuse Cutouts cost 
more than poorer protection, but 
will you figure cost in protec- 
tion? 

Will you accept a second best? 


D & W Fuse Co. 


Providence, R. I. 








| 
i 
| 
| 
| 








“Make Your Line 


ELECTRICAL 


Construction Permanent” | 


Franklin 
Poles 
and ‘Towers 


provide the right 
kind of economy 
on transmission 
lines, cross-over 
work and dcad- 
ending lines at 
sub-stations. 
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Steel Poles 


Bates Steel Pole Lines 


Cheaper than wood and will last 
forever. 

276 Bates Steel Poles replacing 
S28 decayed wood poles in a 16 mile 
line, one to three shot, think it over. 

No better evidence of the superiority 
of everlasting steel compared to short 
lived deeaying wood than is fully illus- 
trated in this picture. 

(nur Stee! Pole Treatise tells the story 
Bates Expanded Steel Truss Co. 
208 Seath La Salle Street 

Chicago, Ill. U.S.A, 





Photograph shows 
Frankln poles recentiy 
installed by the Con- 
solidation Coal Co., Fair- 


— 


W. Va. 


Write us for Prices 


Franklin Steel Works 


Franklin, Pa., U. S. A. 


SHERWIN-WILLIAMS 


ASAX 


insuta TING VARNISH 





(CLEAR AIR-DRYING) 


For armatures, field and 
magnet-coils, mouldings, 
switches and fibre-sheet in- 
sulation, etc. Especially 
useful where baking facili- 
ties are lacking. It is a 
high insulator possessing 
extreme penetrating quali- 
ties and dries in six hours 
to a uniform, elastic. oil- 
proof, moisture-proof film. 


Send for our Insulating 
Catalog 


THE SHERWIN-WILLIAMS Co. 


INSULATING MATERIAL MAKERS 
7eO0 CANAL ROAD 


CLEVELAND, OnIe 








We have constantly on hand about two thousand tons 
of steel and can make immediate shipment. We make 
the STRONGEST pole of like weight in the world. 
They are made of ONE PIECE of steel. 


There are NO RIVETS, BOLTS or JOINTS to rust 
and loosen. They are easily painted and will last 
forever. 


Ball Bearings 


do not show measurable wear 
during many years of continu- 
ous service. Because of this 
absence of wear Gurney 
equipped motors may be built 
with a much smaller air gap 
than is possible in plain bear- 
ing motors and their efh- 
ciency is correspondingly 
much greater. 


GURNEY BALL BEARING CO. 


CONRAD PATENT LICENSEE 
JAMESTOWN, N. Y. 


, CHICAGO NEW YORK 
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Jewell Controllers 
‘“Specified for Quality’’ 


Alternating and Direct Current 


Automatic 
Motor Starters and Controllers 
Automatic Motor 
Starters 


Remote Control 
Starters 


Elevator Controllers 


(Freight) | 


Elevator Controllers jf 
(Passenger) |} 


Pump Controllers 


Printing Press 
Controllers 
Automatic Speed 
Regulators 
Automatic Motor 


Controllers 


Elevator Reversing 
Switches 


DIRECT CURRENT 
Jewell Automatic Starter with Main Line 


Copper Swite Accessories and 
FOR REMOTE CONTROL Others 


The Jewell Electric Co. 


EXECUTIVE OFFICES 
Munsey Building 


GLASS INSULATORS 


Awarded gold medal at Panama Pacific 
International Exposition-San Francisco for 
low and medium voltage insulators. 





The Standard for 50 Years 


Write for latest 
bulletin 


: BROOKFIELD 


REG. U. S. PAT. OFF 


| GLASS COMPANY 


) 


2 Rector Street, New York 


Baltimore, Md. 
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G & W 
PRIMARY DISTRIBUTION 
BOXES 


Big capacity in small space yet allows room 
for plenty of compound. Construction mini- 
mizes exposure of live parts. Special design 
of contact parts insure positive contact and 
safe operation. 


G & W Electric Specialty Co. 
7440-52 So. Chicago Ave. 
CHICAGO, U.S.A. 


James M. Cory, New York, N. Y. 

W. R. Hendrey & Co., Seatle, Wash. 

A. H. Winter Joyner, Ltd., Toronto, Ont. 
General Supplies, Ltd., Ca’gary and Edmonton 
Chas. Farnham, Los Angeles, Cal. 





At 

Pha 
Se 
a | 


5/ 
fs 
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“99 , 9? 
ittsburg 
Porcelain Insula- : 
tors in several hun- 
dred designs. Made and designed for 
complete installations on power house 
and transmission line. 

Because of their high 
quality porcelain body, 
perfect glaze and great 
mechanical and electri- 
cal strength, “Pitts- 
burg” Insulators are the most efficient 
on the market. 

There is a “Pittsburg” for every 
| kind of service. 





! The Pittsburg 
| High Voltage Insulator Co. 


| 

| ' er 

n Office and Derry, Penna. 

Westinghouse Electric & Mfg. Co ‘pany, East Pittsburgh, sole agent 

| r Luited States. 

Canadian General Electric Company, Toronto, Canada, sole agent for 
Dominion of Canada. 





, New York, Export Agent. 


| Harmon S. Salt, 114 Liberty Street 
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a} 
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TRANSFORMERS 


4 Manufactured for all electrical purposes 
in any size, frequency, or voltage. 


Lighting and Power Transformers 
High Transmission Transformers 
Single and 3-Phase Transformers 


To secure prices give us K. W. capacity 
voltage, cycles, transformers required. 


nella Son Fa ELECTRIC CO. 
- Louis, Mo. Windsor, Canada 


District Offices: 


New York Chicago 


San Francisco 


OOMFLEX” 


Flexible Conduit 


Why consider the destructible when 
you can have the indestructible? 


No matter how badly crushed, twisted 
or kinked, “Loomflex” can always be 
pinched back into shape and used. Easy 
to fish—all sizes are slightly oversized 
and there are no seams to break loose. 
The roller-bearing construction of the 
interior allows the wire to slide through 
with a minimum of friction. 


Write for samples. 
American Circular Loom Co. 
90 West St., New York 


Boston Los Angeles Seattle 
Chicago SanFrancisco Toronto 












ty 
é 


& 


—~—Tine—400 


ARCHBOLD:BRADY 


Keeping the pace in 
transformer design 





PEERLESS TRANSFORMERS 


Seventeen years of specializing on transformer de- 
sign have carried us through the experimental stage 
onto the safe ground of sound manufacturing practice. 
You can rest assured that the Peerless Transformer 
you buy today—or five years from now—is and will be 
the last word in thorough practical, dependable and 
efficient transformer design and construction. (And 
the price will be right, tco.) 


The Enterprise Electric Co. 
Warren, Ohio 


| ike Narrow 
Right-of-Way 


has its efficiency fully 
developed by using a 
pole like this—-60 feet, 
Laced Channel, on 
the East St. Louis & 
Suburban Ry. Co. 
foot spans. 






\ 


Design and Manufacture 
of Wire Supporting 
Stractures Exclasibely 


re ee eer ee a ee 


COMPANY 


SYRACUSE, as aS 


aay au heeetea 
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Te een 
ALD) 
OUTLET: 


The Sectional Switch Box has come to stay, 
for the contractor knows that its flexibility of 
construction more than offsets its slightly in- 
creased cost. 

It is the work of only a few minutes to 
build a Gang Box from 
sections, while it may 
take hours or days to get 

solid gang box from 
the jobber or factory. 
The sectional box also 
reduces the _ jobber’s 
stock and avoids the ac- 
cumulation of slow mov- 
ing material. 

The contractor can 
find a box for every requirement among the 
“Union” secti i 
2” to 314”—square or beveled corners—with 
K. O. for “Loom,” Flexible or Rigid conduit. 

Fully listed and described in new No. 28 
catalog. Write for a copy. 


































~<]auM)- Renewable Fuses 


Always were the simplest fuses in construction 
on the market. The new Type “B,”’ Form 4, has 
been reduced to the fewest parts—four metal 
parts of solid brass, a fibre shell, and the fuse 
strips. Caps are removed by a twist of the wrist 
and as easily tightened, holding the fuse strip in 
intimate metal-to-metal contact. 


Free Samples If You Write Today 


A. F. Daum, Sole Mfrer., Pittsburgh, Pa. 


Representatives: 
W. C. Squire & Co., a —Geo. H. Trask, San Francisco, Cal. 



























































A Few Turns of 
this Nut Splices the Cable 


That’s a lot easier than the sweating and soldering 
method isn’t it. And a lot safer too. 


FRANKEL 
SOLDERLESS CONNECTORS 


Patented Feb. 19, 1907; July 30, 1907; May 25, 1909 


















The Largest Combined Plate and Structural 
Plant in the World 





















Manufacturers and Erectors of Galvanized 
Transmission Towers, Penstocks, Tanks, Gas- 
holders, Blast Furnaces, Steel Buildings and 
Bridges. 


are easy to install—insure a splice that won’t open 






up on heavy loads—are as easy to open as they 
are tomakeup. Made forevery need. Get detazls. 

























Factory: ales Rooms: 
Riter- Conley Co. airy am. RAN K E L arn ll 


ONNEC RCO.IN 
Pittsburgh, Pa. RANE ECTO 
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! 
of these pole-top switches have 
been ordered for the $1,400,000.00 





3000 3500" 






3500. 





Section of Frahm Tachometer Scale, Indicating 3250 R. P. M. 


For indicating speeds of Steam Turbines, Centrifugal 
Pumps, Centrifuges, Generators, Motors, etc., our 


FRAHM 
VIBRATION TACHOMETER 


is absolutely different from all other instruments. It 
sustains initial accuracy indefinitely; and also requires 
no belt, gears, or electrical connection. 


Write for Catalog 856 


James G. Biddle 
1211-13 Arch Street, Philadelphia 





Lindsay - Strathmore Irrigation 
District. They were chosen by the Eng- 
ineers because of QUALITY. 
K.P.F. switches are built to last. 





Type L-115 K.P.F. 2200-4500 Volt Switch 


K.P.F. Electric Company 


Manufacturers of low and high tension pole-top line 
sectionalizing and fused transformer switches. 
Write for spectal data. 

37 Stevenson Street, San Francisco, California 
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Tank 
and 
Sump 
Switches 


Start motor when 
water is low and 
stop it when high 
or vice versa. 


VoL. 68, No. 


Remote Control 

Speed Raiu.ator 
Controls speed of d's- 
motor-operated 
devices, 


To review our literature is to read the record of what 
has been accomplished hy the pace-makers in im- 
portant remote control applications. Such problems 


constitute our whole work, 


Write for Bulletins. 


Sundh Electric Co. 


555 W. 23rd St., New York 


KEYSTONE 


Instruments 


Catalogue No. 16 
shows a complete line 
of the very highest 
grade electrical meas- 
uring instruments 
ranging in size from 


3” up. 


Use it as your refer- 
ence file on measur- 
ing instruments. 


Keystone Electrical 
Instrument Co. 
Philadelphia, Pa. 
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TRACE MaRa 


Platinum 
Contacts 


| Standard Sizes 
for Immediate Delivery 


Manufactured By 


| The Commercial- Research Co. 
Jackson Ave. & Honeywell St. 


Long Island City 
New York 





Platinum—Silver—Tungsten—Molybdenum Specialties 





of our NITRO lamps — or the 
f= QUALITY ? 


The technical knowledge, 
mechanical skill and conscien- 
tious care with which White- 
lite Nitrogen Lamps are made 
justly entitles us, we think, to 
feature QUALITY in our ad- 
vertising. 










Shall we advertise the PRICE 


BUT—if price is more im- 
portant to you than the better 
lamp service resulting from the 
superior Whitelite qual- 
ity, then we can interest 
you in PRICE, too. 


Write for quotations 


WHITELITE 
ELECTRIC 
COMPANY 


368-370 Broome St. 
New York City 













en a a 
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Your requirements for Multiple Decorative 
Miniature lamps will be properly taken care of 
if you specify Tung-sol. 


Prices right—quality high—delivery prompt. 
Miniature Lamp Works 


Independent Lamp & Wire Co., Inc. | 


Weehawken, N. J. 


Here it is! 


A 75 WATT 


Nitrogen Filled Lamp 
of really dependable quality 


Liberal guarantees. 
Prompt shipments. 
Get our prices. 


—of course it’s 


an ARGOLYTE. 


Independent Lamp & Wire Co., inc. 


Offices Factory 


1733 Broadway, New York Weehawken, N. J. 
2 
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LUA Lux Argon and Nitrogen Gas Filled Lamps 9 


are particularly prominent due 
to their high standard of quality and 
efficiency; and the great variety of 
{ sizes manufactured—from the smallest— 
£40 watt, to the largest produced—1500 watt. 


MFG. CO-HOBOKEN, N. Jit 





to Electric Light, Power and Street Railway properties which have established 
earnings. If prevented from improving or extending your plant because no 
more bonds can be issued or sold, or for any other reason, correspond with us. 


We Finance 
| Extensions and Improvements 
| 


Electric Bond and Share Company 


Paid-up Capital and Surplus, $19,000,000 
: 71 Broadway, New York 
1 


| Dealers in Proven Electric Light, Power and Street Railway Bonds and Stocks. 


| APPEARANCE— 


It is what you see from the outside. 


Cae 


SINGLE PHASE MOTORS 





are constructed for service under severe 
( ; conditions—not as ornaments. 


BURKE ELECTRI 
COMPANY 


Works: Erie, Pa. Sales offices in principal cities 


However, the accurate 
and careful construc- 


tion following well con- 
Motors for all purposes where reliable 


, sidered designs results 
power is essential. 


in a neat, symmetrical 
motor pleasing in ap- 
pearance even with the 
stock finishes usually 
applied to machinery. 


ALL SIZES ALL SPEEDS ALL VOLTAGES 


2 and 3 phase Alternating and Direct Current 





Illustrating a 2 h.p. motor 


1/10 to 40 H.P.—25 to 140 Cycles. 


THEY KEEP-A-RUNNING 


CENTURY ELECTRIC COMPANY 
19th Pine to Olive Streets, St. Louis, Mo., U.S. A. 
SALES OFFICES IN PRINCIPAL CITIES 





217 
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n Business 


The rapidly increasing use of storage battery indus- 
trial trucks and tractors is bound to mean additional 
income for Central Stations. Here is an opportunity 

si ba for Central Stations to help in developing a new and 
Trt ee ? profitable business. 
yt Ps nent, The ‘* froncladsExide’’ Battery is standard for in- 
Tere paler dustrial truck service. 


...- SGARERRAGE Oe a 
THE ELECTRIC STORAGE BATTERY C0. 


PHILADELPHIA 


NEW YORK CHICAGO CLEVELAND ROCHESTER KANSAS CITY WASHINGTON DENVER 
BOSTON ST.LOUIS ATLANTA PITTSBURGH MINNEAPOLIS DETROIT SAN FRANCISCO 





| DURADUCT 


FlrexiBre Woven Conobuit 





| 

Fire Alarm Boxes, | 
Bells, Electro Mechanical | 
| 

| 


Chemists say — apply first the 
water-proofing, afterward the fire- 
proofing compounds. 


—that conduit is DURADUCT 


Gongs, etc., 


conform to the requirements of 
the State Dept. of Labor, New 
York, and the Fire Prevention 
Bureau of New York City. 


Ask for Circular. 






TUBULAR WOVEN FABRIC COMPANY | 





Manhattan Electrical \MANUFACTURERS PAWTUCKET, R. I. | 
Supply Co., Inc. | GENERAL SALES AGENT — A_ HALL BERRY | 
New York, Chicago, St. Louis, Sen Francisce | 97 WARREN ST. NEW YORK — 9 S0.CLINTON ST. CHICAGO. | 











e } 
The American Brass Co. | 
BENEDICT & BURNHAM BRANCH 
Successors to 
THE HOLMES, BOOTH & HAYDENS Co. 













“INSULATING MACHINERY 






BRAIDING, TAPING, WINDING, WATERBURY, CONN. 

TWINING, CABLING, STRANDING, VYPERIO Manufacturers of 
POLISHING AND MEASURING MA- on eR Aa sancti — 
CHINES, CABLE COVERING BRAIDERS. a "ag ee eee 





Bare Copper Wire and Cable } 
Slow Burning Weatherproof | 

Office Annunciator and 
Magnet Wire 


FINE CASTINGS A SPECIALTY 


NEW YORK OFFICE 
195 Broadway 















ALUMINUM 


ELECTRICAL CONDUCTORS 


Ingot Sheet Wire Rod Tubing 


| | Aluminum Company of America 
PITTSBURGH, PA. 


Auto Cables. 
Lowell Insulated Wire Co. 
2 


Sales Offices: New York, Boston, Chicago, Cleveland, Detroit 
Philadelphia, Rochester, N. Y., Kansas City, Washington. 











FOR ELECTRICAL AND 
MIC MECHANICAL PURPOSES 
INDIA — AMBER — DOMESTIC 


Any size, shape, pattern, grade, rough trimmed, 
rectangular cut, washers, discs, rings, cones, tubes, 
etc. For every use of mica we are prepared to 
submit samples and prices of qu alities best suited 
to requirements. We can “show you.” WRITE! 


EUGENE MUNSELL & CO. 


68 Church Street 358 Dearborn Street 
NEW YORK CHICAGO 


AWARDED 


oan ~N 

Gouna 
PRIZES 
ua ms 


ALL SIZES AND VOLTAGES 
Ev ery coil examined and labeled under the direction 
of the underwriters laboratories. Ignition wire for - 
‘autos, motor boats and aeroplanes, Send for booklet fully describing. 


American Steel & Wire Company 


Chicago New York Cleveland Pittsburgh Worcester Denver 
Export Representative: U. S. Steel Products Co., New York 
Pacific Coast Representative: U. S. Steel Products Co. 
San Francisco Los Angeles Portland Seattle 


| 


\OLPHIN 


INSULATED WIRE 


Notable for its uni- 
formly high quality 
and dependability. 


ATLANTIC INSULATED 
WIRE & CABLE COMPANY 


Sales Office: 
120 Liberty Street, New York 
Factory: Stamford, Ct. 





Try 
The 


Send Underground 
for Equipment 
Cata- and Tools 
logue ‘ ‘ ‘ 
(Established 30 Years) 


None better on the market 


T. J. Cope 


Manufacturer of Underground Specialties and Tools 


1620 Chancellor St., Philadelphia, Pa. ; 


VOL. 68, No. 27 
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Invinctron VARNISH « INsutATOR G: 
Irvington, New Jersey. 


[Electrical Wires a d Cables 
E> ae every description | 


(a 


John A. Roebling’s Sons Company, Trenton, N. J. 


STERLING 


Insulating Varnishes 


and Compounds 
HIGHEST GRADE STANDARD OF QUALITY 


Clear and Black Air Drying Insulating Varnishes 
Clear and Black Baking Insulating Varnishes 
Oil Proof Finishing Varnishes 
Impregnating Compounds 
Yire Enamels 


FOR THE MANUFACTURER—OPERATOR—REPAIRER 


Inquiries invited. Catalogue on request. 
We gladly assist in selection. 


THE STERLING VARNISH COMPANY 
PITTSBURGH, PENNA. ~ 


Manchester, England 


Simplify Awkward 
Wiring 


and improve conditions on verti- 
cal line work with 


“THESCO” 
Vertical 
Clamps 


With them you preserve a dry 
surface between conductor and 
pin—the only safe construction. 

Write for bulletin. 


The States Co., 
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A Special Opportunity 
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1 forevery man tnterestedin Pole & Tower Lines | 
im) a 
t 
x | A sectionalizing and substation on the banks of the Columbus River. The method of designing and constructing ty § hillside substation ap- ; 
I Wooden pole lines are covered thoroughly in Electrical World. peared in Electrical World. World readers f *% such information first. Fi 
i f 4 i. 
iB | pena eaneeeN * 
a E oJ) ‘ 
f HEE Electrical World publishes everything of value bearing ori tne design 5 
f and construction of pole and tower lines, and on electrical transmission in 
general, besides an enormous fund of data on other electrical develop- | 
; ments. During the last year Electrical World has published more than 200 articles | 
P for the transmission engineer, covering: | 
| MECHANICAL AND ELECTRICAL LAYOUT REHABILITATION METHODS AND INSTALLATION CHANGES 
SELECTION OF LINE AND SUBSTATION EQUIPMENT CHARACTER OF SERVICE FROM SYSTEM 
Various PROBLEMS ENCOUNTERED CONSTRUCTION AND MAINTENANCE Costs 
| This information that Electrical World gives the transmission engineer is valuable 
I: and necessary. But many men engaged in pole and tower line work require some- 
. thing more than a knowledge of current developments and practice. They require 
i ° . e ° . z 
: a textbook to which they can refer for a solution of the hundred and one problems | 
I: that present themselves in the design, construction and maintenance of modern f 
; pole and tower lines. The answer is “Pole and Tower Lines,” in combination with Hl 
the Electrical World, described on the next page. 
| aeainane ' 
ih In 1916, over 100 methods of raising and setting pole lines were de rhe construction of this straining tower and the entire system was 
a seribed. Also methods of changing insulators on live high tension lines. fully described in the Electrical World. 
# of) ee ye hes 
: Aa 
tl | ; nalal 
i : 123% 
iE io hes 
: pi 
3 WE 
ee 
| PRY 
I] oD 
A N/V 


os 


ee 






~~ 


~~ 
eS 








SET eee EEE EES 






























| expert specializing in such work. 

| Mr. Coombs has prepared this book for the engineer who 
designs and constructs the systems for carrying electrical 
conductors across the country. He aims to develop a clear 
perception of the application of the laws of mechanics to pole 
#} and tower lines. His book gives the Recommended Ameri- 
: can Practice plus valuable data compiled from his experi- 
ments and figures obtained in the actual design and con- 





. struction of many of the largest transmission systems. 
‘Pole and Tower Lines” is an exceptionally valuable ref- 


erence book and should be in the library of every transmis- 
sion engineer. 


Prove the Book at Our Expense 


; You can get this book, in combination with the Electrical World, at a liberal 
; saving, and with the privilege of returning it in ten days if not satisfactory. 









. . e . » 

| Special Combination Trial Offer 

: (For Old and New Subscribers) 

; “Pole and Tower Lines”...... $2.50 Special Savin 
One year’s subscription to | — en 

: Electrical World...... on weer Oo 


; $5.50) $4.50 $1.00 


These prices apply in the United States and possessions and Cuba 
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Subscription Coupon 
lectrical World, 


239 W. 39th St., New York. 


nter my subscription under your special offer as checked below: 













ole and Tower Lines 


f For Electric Tower Transmission 


' | Published January, 1916 ] 
i if! By R. D. COOMBS, C.E., Consulting Engineer, M. Amer. Soc. C.E., etc. 
Ih 272 pages, 6 x 9, 162 illustrations, 30 tables. $2.50 (10/6) net, postpaid 
HE enormous growth in the number of electrical 
is . . . . . . . . >» 
| power transmission and distribution lines within Details 
if the past decade has necessitated the abandonment of Its Chapters: 
' of the “rule of thumb” methods used in transmission line | cag eee ee cote. ot 
. ° . x . Materials. Clearances. ‘Tree Trimming. 
i = design and construction. Today, structural details and non- | Risitorivay. “Factor of Safety. Spans. 
\ . f ys : Supports. zocation Plan. 
electrical problems are determined by the civil engineer or Il. Loading. 
i" * Sleet. Wind. Broken Wires. 


Ill. Wires and Cables. 
Copper. Copper Covered. Aluminum, Steel. 
Telephone Wire. Catenary. 


IV. Design. 
Factors of  S#fety, ete. Transverse Loads. 
Corner Loads. Broken Wire Loads. Col 
umn Formulas. Strength of Wooden Poles. 


V. Wooden Poles. 
Decay and Defects. Seasoning. Preserva- 
tives. Pressure Treatment. Open-Tank 
Process. Brush Treatment. Framing of 
Poves. Design of Wood Poles. A-frames 
and H-frames. 


VI. Steel Poles and Towers. 
Rivets and Bolts. Lacing. Angle Lacing. 
Tower Connecting. Lattice Poles. Curo- 
line Poles. Triangular Poles. Wide-base 
Towers. Flexible Frames, 

VII. Srecial Structures. 
Transposition. Outdoor Sub - stations. 
Switching Stations. ete. High Towers. 
Aerial Cable. 

VIII. Concrete Poles. 
General Considerations. Tests. Sections. 
Strengths. 


IX. Foundations, 
General. Wood Pole Settings. Bog Shoes. 


Barrel Foundations. Concrete Settings. 
Tower Foundations. “A-frame Founda- 
tions. Rock Foundations. Concrete.  Ce- 
ment. Proportions. Aggregates. Water. 
Mixing and Placing. Forms. Workman- 


ship. Reinforcement. Waterproofing. Salt 
Water, Alkali, ete. 


X. Protective Coatings. 
Paint and Painting. Galvanizing. Stan 
dard Specifications for Spelter. Standard 
Specifications for Galvanizing. 


XI. Line Material. 
Tie Wires. Loops. Splices. Pin Insula 
tors. Pins. Crossarms. Crossarm Braces. 
Lag Screws or Lag Bolts. Guys and Guy- 
ing. Guy Anchors. 


XII. Erection and Costs. 
Erection. Costs. 


XIII. Protection. 
Ground Wires. Neighboring Lines. Cradles. 
Clamping Devices. 


XIV. Joint Report Specifications 
for Overhead Crossings of Elec- 
tric Light and Power Lines. 
General Requirements. General Specifica- 
tions for Electric Light and Power Lines. 
Galvanizing (see Protective Coatings). 
Foundations. Tests. 


Do it 


now! 





Use the 
subscription coupon 
herewith 

to enter 

your subscription. 















Special 
Regular Combination ; 
Price Price Saving 
ta ew eee aa $2.50 
‘ : os . 
1e year’s subscription to Electrical World. ......... 3.00 $4.50 $1.00 
BI UNM it ee a ee tue $5.50 ; 
agree to return the book or to remit $1.00 within ten days, and the balance of $3.50 3 
thin 30 days thereafter. If 1 return the book in ten days this order is automatically © 
ncelled, . 
t 
Re a re ee ail aig 5k Daur nites aac th oii ni pesora Rata f 
If you are now a_ subscriber ' 
; a to the Electrical World che: k § PEUEEKeeereE 
RR SONS OE CECE TT ETE Tees Cer e eh ns sate and your 1: 
renewal will be entered from 
Se a ae ee ae oS ee ee ee ae the date your subscription 


expires. Add for postage, 
Canadian $1.50; .other for- 
NE ib ea'o%s 9 hap REE S6 vs g'ee 4 PONS 6 Sv ihcddas Ske eign countries $3.00. 
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BUILT LIKE A WATCH 


METERS 
for every 
Electrical 
need. Ask 


for Bulletins 


WY ittinois 


NEW YORK MINNEAPOLIS ROCHESTER LOS ANCELES 


| Coe Electric 
mpa 





CIRCLE 
ROSETTES 


Reinforcing Spring attached 
to contact in cap absolutely 
prevents jarring loose. 


The Trumbull Electric 
Mfg. Co. 


Plainville, Conn. 





—of the right quality 
—at the right price 
—from 

Consolidated Electric 

Lamp Company 


Tapleyville Station, 
Danvers, 


Can be received at the New 
York Office of the 
Electrical World 
until 


| Monday 
| Noon 
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utterly 
dismay your meter 
testers by compell- 
ing them to tug a 
heavy weight all 
day. 

They will HAVE A 
HEART in their work 
and your interests if 
provided with our 
light, compact; handy 
Portable Loads. Write 
for information. 


19 New Park Avenue, 
HARTFORD, CONN. 


THE STATES CO., 


TRADE MARK 


HEMINGRAY 


REGISTERED. 
The biggest success 


so far achieved by high potential 


Insulators: 


See the teats on the petticoat 


The teats on the petticoat attract water on the 
outer and inner surfaces into drops, preventing 
creeping of moisture on imsulators and pins. 


The line’s complete. Catalog tells all. 


HEMINGRAY GLASS CO. 


General Office: Covington, Ky. Factory: Muncie, Ind. 


Your Special transformer needs 
are our special interest 


3esides our regular line of single phase and 
polyphase light and power transformers, cover- 
ing every need of commercial service, we are also 
specially equipped to build transformers of 
special types. Our engineers have had wide 
experience in solving out-of-the-ordinary trans- 
former problems. Let us help out with yours. 


Kuhlman Electric Company 
Bay City, Mich. 






An Above-Board 


» . Proposition on Your 
i> ” Overhead Construction 


That’s the Thomas Insulator 
proposition—get it before you 
place your order. 


The R. Thomas & Sons Co. 


Main Office : EAST LIVERPOOL, O. 
Sales Offices 


61 Broadway, New York City 
1290 Old Colony Bidg., Chicago, Ill. 














€& ELECTRICAL WORLD 


DUNCAN 
METERS 


TRANSFORMERS 


‘‘Everybody knows the Duncan products”’ 


Duncan Electric Mfg. Co. 


Lafayette, Ind. 


MmaAvwaAer 
H { wl AY WAT 7 wv 


Write for Catalogue 42 


It goes into details about the 
pening of materials—quick- 
ly and economically — with 
the Hayward Electric Motor 
Bucket. 


THE HAYWARD CO. 1 
50 Church Street, New York 


ELECTRIC 


Ml 
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i can install TRIUMPH. MOTORS 
anywhere—floor, wall, or ceiling 
TRIUMPH Motor serv- 


ice is a broad service. If 
its a TRIUMPH Stee/ 
Frame Motor you can 
press it into service any- 
where—floor,wall or ceil- 
ing. Built to run right— 
right side up or upside 
down. Write for Bulletin 491 , 


The Triumph Electric Co., Cincinnati, Ohio 


Branches in All Principal Cities 


YOU PUT IT Carbon brush ex- 
pense can be reduced 
materially, and at the 
same time you can 
obtain highest  effi- 
ciency by the use of 


Le Carbone 
Brushes 


Quality always uni- 


form. Try them. 


W. J. Jeandron 


174 Fulton Street, New York 
‘ittsburgh: 634 Wabash Bldg., W. P. Poynton, I 
lian Distributors—Lyman Tube X Supply Co., 
Montreal and Toro 


No Controller Used 


To change the speed 


a 

of Type AS Reli 
ru ance Motors simply 
| turn the hand wheel. 
SH This shifts the motor 
~~ armature giving just 

the speed desired. 
as Folder 10 E gives 


details. 
(We build constant speed motors.) 


RELIANCE ELECTRIC & ENGINEERING COMPANY 
1046 IVANHOE ROAD CLEVELAND, 0 


on — 
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RELIA ih Cr il EA usTARLE MIC “TORS 


CAN Seeen | 0 


Clean, Straight Threads 


are always cut by a Carpenter Die 
when held in a 


Carpenter 


RADE Adjustable 
a Stock 


Y 
G A pair of hardened, tempered 


steel jaws guide the die onto the 
work, and make it impossible to tip 
the die and cut a crooked thread. 


Registered The Carpenter Catalog describes it. Write for copy. 


The J. M. Carpenter Tap and Die Co., Pawtucket, R. I. 
FOREIGN REPRESENTATIVES: 
Alfred Herbert, Ltd. (Coventry, England), Great Britain. 
Schuchardt & Schutte—Berlin, Shanghai, Vienna, Stockholm, Tokio, 
Budapest, Copenhagen, St. Petersburg. 


Alfred H. Schutte—Cologne, Brussels, Liege, Paris, Milan, Bilbao, 
Sarcelona 3 


Ball Bearings 
Double Row—Self-Aligning 


SKF BALL BEARING CO. 
Hartford, Conn. 


Vibration means death to a ball 
bearing “NORMA” precision 


makes “NORMA” Bearings vibra- 
tionless. Catalog? 


THE NORMA COMPANY OF AMERICA 


i799 BROADWAY NEW YORK 
3 
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FROST-ON 


is an etching acid in paste 
form. 

Dip the lamp in it, hang it 
up for three minutes, wash 
off and the lamp is frosted 
equal to sand blast. 

Don’t stock frosted globes 

use ‘‘Frost-On.’’ It saves 
and makes money for you. 


DUHRSSEN & PFALTZ 


Inc. 


19 East 17th St., New York 
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Ask for Samples of 
Hubbell Screws 


ACHINE Screws cost little 
to buy—but they may be 
mighty expensive to use. 

Screws that waste time in your 
assembling room, and fall out 
when your goods are in service, 
inflict a money and prestige loss 
out of all proportion to their 
20st. 





HUBBELL MACH!NE SCREWS don’t trip, totter 
and topple into place nor wriggle out of responsibility 
when they get there. A Hubbell Screw never loses its 
grip or its head. 


Samples free to the ‘‘ show me”’ folks. 


HARVEY HUBBELL, /nc., Bridgeport, Conn. 


| PEQDLEGRUERRUERER EERE REE E GREER EERE EEEEGEEDEE REEL EERE E ERE E REE EEE 
Ne eeeeeeeeeeeEeEEeEOEOEOEeEeeeeeeeeeeeeeee aaa 


BLAW STEEL CONSTRUCTION CO., 
_ General Offices & Works, Pittsburgh, Pa. 
New York Office, 165 B’way. Chicago Oftice, Peoples Gas Bldg. 





Adjustable Speed with KIMBLE 


re Single PhaseAdjustable 
Alternating Current Speed General Purpose 


is at last possibleand MOTORS 


Practical Mark a new epoch in the 
control of A.C. electricity 
because they give absolute 
flexible speed control, and 
hold any set speed through 
all load changes. 

Adapted to an exceedingly 
wide range of industrial 
uses. Send for catalog. 


Kimble Electric Co. 
637 N. Western Avenue 
Chicago, II. 
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REGISTERED 


GOLD MEDAL 
AWARD 
SAN FRANCISCO 
1915 


No boat iscomplete without one of our 


ELECTRIC 
SEARCH LIGHT 
PROJECTORS 


Any candle power from the small 
yacht lamp to the navy 
standard type. 

Special projectors for 
alternating current 


SEND FOR CATALOG A 


The Carlisle & Finch Co. 


228 E. Clifton Avenue 
CINCINNATI, OHIO 


Quicker and cheaper than 
a gasoline blow-torch for 
brazing and soldering 


For factories, repair shops, linemen, dentists, —— 

the Prest-O-Torch saves time and money. sed with 

Prest-O-Lite Tanks—ready-made gas. Intense, concen- 

trated flame instantly lighted. No depreciation, safe and_ 
convenient. Style “‘A’’, price, 75c (Canada §5c), will 
braze up to % inch cainal rod. Style ae or heavier work, 
2.25 (Canada, $2.75). Special styles for dentists. Write for 
literature or send order now. Money refunded if not 
satisfied. 


The Prest-O-Lite Co., Inc., ).S.575f2"'i2a. 


Canadian Main Office and Factory, Merritton, Ont, 


— a || 


| 

0 | 

(No. 17) | 

Is Now Being Distributed. Had Your Copy Yet ? 7 
Send Gratis on Request. 

Mathias Klein & Sons, Canal Stn. 32—Chicago 















to start — stop — reverse — accelerate — decelerate 
° ) 
Th M tto S ste of automatic control 
€ on r y. m for electric motor drive 
Monitor Controller Company BALTIMORE | 


Philadelphia Chicago. Boston 
a = 87-95 Pa z cm 


“Just Press a Butto n| 











~ GRAPHIC METERS 


Portable and Switchboard Types 
Ammeters, Voltmeters, Wattmeters, etc. 


“The Meter with a Record.” 


Indlan- | 


232 E. 
Th TER DT IAT C2. 
sc, ==E STERLING, & ze | 


The Coal & Iroa National Bank 
143 Liberty Street 
New York 
SURPLUS & 


PROFITS (EARNED) 
$613,106.79 


CAPITAL 
$1,000,000.00 


Siisilees Pinions 


for motor and other high speed 
drives, see our large advertisement 
in first issue of the month. 


New Process Gear Corporation 
500 Plum St. Syracuse, N. Y. 


Aeibersis Bittle 
and Switching Devices 


for Central Stations 


Albert & J. M. Anderson Mfg. Co. 


289-293 A STREET BOSTON, MASS. 1 


| napa ies 


Safe and reliable. Simplest Highest possible standard. 
reloadable fuse on the market. Eilicient under every test. 


Write for Catalog No. 1 


l ELECTRIC FUSEGUARD CO.,Inc. NEWARK, N. J. 
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Pittsburgh Transformer Company 


Largest Manufacturers of Transformers Exclusively 
in the United States 


Pittsburgh, Pa. 


VoL. 68, No. 27 
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CUSsT O: iM. UMADE 
SUPERIOR DESIGN AND QUALITY, FOR EVERY USE 


AMERICAN TRANSFORMER COMPANY 
NEWARK,N. J. 





POLES “cioar Pl PILING | 
We brag about the SERVICE we give 
Grinnell, Ia. B. J. CARNEY & CO. Spokane, Wash. 


Commit us to memory. 
Sales Representative: 
Wm. Mueller & Co., 1729 McCormick Bldg., Chicago 





This Pothead Will Stand 30,000 Volts 


It’s designed especially for are 
work and will safely handle 100 
on a circuit. Small and compact, 
but a giant in capacity. 


Ask for details. 1 


COLONIAL SIGN & INSULATOR CO., Akron, Ohio 


THE OHIO BRASS CO. 
MANSFIELD, OHIO 


O-B High Tension Insulators for 
any Voltage or Class of Service. 


Automatic Re-Closing Circuit Breaker 


For D.C. sub-station operation without an oper- 
ator. Localizes D.C. trouble; automatically _re- 
stores service. Protects D.C. machines from start- 
ing with box out. A safeguard to men, machines 
and feeders. 


The Automatic Re-Closing Circuit Breaker Co. 
Columbus, Ohio 
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APOLLO SPECIAL ELECTRICAL—Highest grade Electrical Sheets manufactured. Other stand- ne fd dh iS a 
ard sheets are U.S. Electrical, Dynamo Special, American Armature and Pole Face. Write for full ine 
formation on Electrical Sheets, Apollo Best Bloom Galvanized Sheets, Black Sheets, Tin Plates, Etc, 


AMERICAN SHEET AND TIN PLATE COMPANY, Frick Building, Pittsburgh, Pa. 
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SAFETY INSULATED | 
WIRE & CABLE CO.| 


NEW YORK | 
BOSTON | 


WIRE ENAMELING MACHINERY 
RUBBER COVERED WIRE PANNING MACHINERY 


i 


American Insulating Machinery Co. 
PHILADELPHIA, PA. 


RESISTANCE WIRES AND RIBBONS 


CALIDO 


Highest Quality Resistor for Electrically- Heated a 
Ideal Spark Point Nickel’’ Pure Nickel 
~*henix Alloy 67 


ELECTRICAL ALLOY CO., Morristown, N. J. 
NEW YORK, 41 Union Square 


Cheager—Lighter—Stronger—Higher Elastic Limit—Costs less to Maintain 
GET DATA 
Made from the product of Copper Clad Steel Co., of Pittsburgh, Pa. 


Western Sales Office PAGE WOVEN Eastern Sales Office 
Steel Sales Corporation WIRE FENCE CO. Page Woven Wire Fence Co. 


Chicago, Il. Monessen, Pa. 30 Church St., New York 


When You Need 


Moulded Electrical Insulation 


Send Blue Prints or Models and ask us to quote on your requirements. 


DICKINSON MFG. CO. 


Established 1875 as Dick'nson Hard Rubber Co. 
SPRINGFIELD, MASS. 
KURT R. STERNBERG. Treasurer and General Manager 


Acme Die Castings 


Made by a highly-improved process | 


Incomparable in finish, accuracy and strength. 


Prompt service at reasonable cost; uniform work; 


— ee best alloys, 


Bush Terminal No. 5 


Acme Die-Casting Corp. *9 35th St., and 3rd Ave., Brooklyn, N.Y. |} 


| Shelto 


Shelton Electric Co. 


Write for Catalog of 
Shelton Specialties 


New York _ Chicago Vibr ator S | 
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For Electrical Purposes 


SILK Silk for Insulating Finest Wire 


ALL KINDS BRAIDING S.LK 


! William Ryle & Co., 225 Fourth Ave., Cor. 18th St. 


New York City 


Baker Shindaed wk saaeieild BAKER & 


Quali ty and exchange 
Murray&Austin 


Platinum Platinum | Newark: N.J. 


Wire, Sheet, Rivet New York 
and Contacts 30 Church St. 


For Electrical Specialties 
IMPERIAL PORCELAIN WORKS 


TRENTON, N. J. 


LAVITE Electrical Insulation 


Has been used for 40 years by leading 
electrical manufacturers. 
Samples on request 


D. M. STEWARD MFG. CO., Chattanooga, Tenn., U.S. A. 
3 


BENJAMIN 92 


The Double Duty Electric Plug 
C BENJAMIN ELECTRIC MFG. CO. 


Chicago New York San Francisco Toronto London 


FOR HANGING ARC LAMPS 
SOLID BRAIDED COTTON—WATER PROOFED 


Send for Catalogue and Samples. 
SAMSON CORDAGE WORKS, BOSTON, MASS, 


Accurate, Compact, Inexpensive 
VOLTMETERS, AMMETERS 
and VOLT-AMMETERS 
Send for complete catalog 


LOUIS M. PIGNOLET 
78 Cortlandt Street New York 


oe STANDARD 
Woven Fabric Ca 
Walpole, Mass. 















HINSDILL FIXTURES 


FOR 


Individual Lighting on Sewing Machine Tables 


Send for circulars 


HINSDILL ELECTRIC gs 


550 Fulton Street N. ¥. 





Controlling Devices 


Automatic and hand operated 
Starters and Controllers for all 
conditions of service. 


F_ Olndustria Controller Co. €© 


MILWAUKEE: 


“DIAMOND H” SWITCHES 
| 
RECEPTACLES <ff> REMOTE CONTROL | 


THE HART MANUFACTURING COMPANY 


HARTFORD, CONN. 


ANY SIZE Oe UiREEIAL 
{COOK SPRINC CO. 


106th. BT REET. and EAST RIVER, NEW YORK 


Cary Springs Mean Quality 
Watched and _ tested a all the 
pr ocesses of manufacture. one but the 
est allowed to go to the consumer, For 
all purposes and of every description and 
size. Steel Fishing Snake for Electrical and 
Conduit Work. 
Get our Booklet. 
Cary Spring be = 240-242 W. 29th Street 
New York 1 









CONSULT 


ro ELECTRIC CONTROLLER & MFG. cn 
| CLEVELAND. 0. 


INSULATING 


TAPES 


COTTON, LINEN, VARNISHED, FRICTION, MICA, Ete. 


MITCHELL-RAND M’F’G CO. 
Electrical Insulating Materials of All Kinds 
99 JOHN ST., NEW YORK CITY 





Xs 


Insulated BLAKE 
ee Specialties 
meas STAPLES best for wiring. 


Pat. TUBE FLUX best Flux for 


Nov., 1900 soldering. 


BLAKE SEGNAS & MFG. 
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Best Giaile Retiree Lannie | 
Both Carbon and Tungsten Types H 
We guarantee you most for the money 


BOSTON-ECONOMY LAMP DIVISION 
National Lamp Works of General Electric Co. 
128 MAPLE ST. DANVERS, MASS, 


PROTECTI\ IVE : DEVICES 
FUSES 
ARRESTERS 


PRIMARY CUT-OUTS 


SCHWEITZER & CONRAD, INC. 
Berteau & Ravenswood Ave., Chicago 


Switchboards 
Knife Switches 


Panel Boards, etc. 
Worcester Ele-t-i: hata Co. 


orcester, Mas: 


New York, 39 Cortlandt St. 





| BAKELITE-DILECTO 


WATERPROOF PERMANENT STRONG 
A laminated Insulating material of highest efficiency. Also 


VULCANIZED FIBRE 


In Sheets—Rods—Tubes—Special Shapes. 


THE CONTINENTAL FIBRE CO. Newark, Delaware 
CHICAGO, McCormick Bldg NEW YORK, We olworth Bldg 
Pittsburgh Ottice—Commony wealth Bldg n Francisco Otfice—Unc dereet od Bldg 

s Angeles Office—I. WW: ‘ios Bldg 







DISFICO HORN INSULATION 


for armature insulation, etc. 
can be pressed into any form and Will—Not—Crack 
IN ROLLS OR SHEETS 


Diamond State Fibre Co., 
Bridgeport, Pennsylvania 


Hygrade Tungsten lags 
VV Lhe \amp with the guarantee 


HYGRADE LAMP CO SALEM MASS 





EXCELLO 


Flaming Arc Lamps the most efficient factory 
light—léwatt per C. P. 


Kandem Electric Co., Inc., New York 


29 East 21st Street 





NOTE ALUMINUM TIP) 


FULL size of TUBE, 1%x 6% 


251 ee &., Boston, Mass. 


actly 


veins allies aie 
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INTER-POLE MOTORS 


For all electric drives. Constant or adjustable speed. 
from sparking. It’s due to the INTER-POLES. 


Bulletins mailed on request. 


Electro-Dynamic Co., Bayonne, N. J. 


Freedom 


Dependable—Efficient 


Electrical 
Machinery 


Alternators 
ynchronous Motors 

Induction Motors 

Switchboards 


ELECTRIC MACHINERY CO. 
Minneapolis, Minn. 6 


AND SPECIAL 
MACHINERY 
of any descripticn 


The Torrington Mig.Co. | 


Torrington, Conn. 
U.S A 


ES 
FEED WATER HEATERS 


The National Pipe Bending Company 


New Haven, Conn. 


VENTURI METERS 


FOR MEASURING HOT AND COLD WATER IN STEAM 
POWER AND HYDRO-ELECTRIC PLANTS 


Send for Bulletin 85-D 
BUILDERS IRON FOUNDRY Providence, R. I. 
Builders of the Venturi 


New York Pittsburgh Chicago 


San Francisco 
Portland Seattle Toronto 


Montreal 


Green Chain Grate Stokers 
For Water Tube and Tubular Boilers 
GREEN ENGINEERING CO. 
East Chicago, Ind. 

Bulletin No. 1 Green Chain Grate Stokers 


Bulletin No. 2 Geco Steam Jet Ash 
Cenveyors 





MOORE STEAM TURBINE CORPORATION 
Main Office and Plant, Wellsville, N. Y. 
Builders of Moore Steam Turbines & Reduction Gears. 


Turbo-Generators, Turbo-Pumps, Turbo-Blowers. 
Turbines for belt or rope drive. 


Quick Shipments. Offices in all large cities. 


| 


| 
| 
| 
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for all electrical prirpdses, either high or low 
tension, moulded or turned. Also for other uses. 
J. H. PARKER & SON, 
Parkersburg, W. Va. 


That meet all requirements 


We specialize in hand os motor operated Head Gate # 
Hoists of durable design, for gates under any pres 
sure. Illustration shows our Standard No. 5 Hoist. 
Your inquiries will receive our prompt attention 


Dayton Globe Iron Works 
Dayton, Ohio 


A ae Be PF ca Fe a SS, 


SVP WHIE Some TIVE Fst 


400 STROKES PER MINUTE 


FERRACUTE MCH. Co., BRIDCETON, N.Jersey, U.S.A. 


ELECTRIC CRANES 

HAND CRANES 

ELECTRIC HOISTS 
SEND FOR BULLETINS. I-BEAM TROLLEYS 


MARIS BROS., Philadelphia 


Spraco Products 
sags ig! Cooling Ponds Air Washers 


For cooler, cleaner air. For gieater 
generator capacity 
. f a 
Spray Engineering Co. ,,’nsineers 


anufacturers 
93 Federal St., Boston, Mass. 


Sort) Ce me corte: 


WIDIRECTIONS FOR USED i 


a oe ae tee 


Prevents Sparking and Cutting. Puts a high gloss on the 
commutator. Does not gum the brushes, 


1751-59 W. 35th Street, CHICAGO | 





Commutators and Commutator 
Segments 


for Electric Starters and Lighters and all 
other types of D. C. Motors. 


THE CAMERON ELECTRIC MFG. CO. 
ANSONIA, CONN. 





MCINTOSH & SEYMOUR CORPORATION 


| DIESEL TYPE OIL ENGINES 


AUBURN, N. Y. 





eon 








Direct Motor Driven 
also 


Steam and Belt Driven 


“Chicago Pneumatic’’ 
Simplate Valve Com- 
pressors are built in 
over 300 sizes and 
styles for operation 
by steam, belt, short 
belt with idler, guso- 
line or fuel oil engine, 
or direct motor drive 
in capacities up to 
5,000 cubic feet of 
free air per minute. 


Send for Bulletins. 


CHICAGO PNEUMATIC TOOL COMPANY 
| 1087 FISHER BLDG. 52 VANDERBILT AVE. 
/ CHICAGO Branches Everywhere NEW YORK A-14 1 


ae A New Book 


.. INSIDE THE ENGINE ROOM 
» WITH BRUCE-MACBETH ENGINES 
Send today trations 


‘or this boek of illus 
of engine rooms in which Bruce-Macbeth 
Gas nes aa SS with facts 


Ggures reg: 
eomplished, 


ar 


er ee We tol tor 


CLEVELANO 


The Bruce-Macbeth Engine Co. | i 
212e Centre St., » Cleveland : 


LOMBARD 
WATERWHEEL GOVERNORS 
THE STANDARD For 
TWENTY YEARS 


THE LOMBARD GOVERNOR CO. 
ASHLAND, MASS. 


— 


PORTLAND WOOD PIPE 


Tsed in many of tite world’s largest water-works projects. 
M: bh of Oregon or Douglas Fir; in continuous Stave Pipe up to 
12 feet inside diam. Also Machine Banded, 2-in. to 24-in. 
Cannot rust or become incrusted. Stands high pressure and any 
temperature. 
Write for complete information and quotations. 


PORTLAND WooD PIPE CO. 
P.O. Box 1183 Portland, Oregon 


WOODWARD Waterwheel 
GOVERNORS 3 


Built in All Types and Sizes From the 
Smallest to the Largest 


Woodward Governor Company 
1 +206 Mill St. Rockford, i. 
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THE EDGE MOOR 
WATER TUBE BOILER 


Especially Suitable for 
Large Power Plants 


Steel construction throughout. Straight 
tubes. All hand-holes elliptical, their 
covers internal and removable through 
their own openings. Unrestricted circula- 
tion permitting forcing of fires with safety 
and economy. 


Send for Bulletins on Performance 


EDGE MOOR IRON COMPANY 


Edge Moor, Delaware 
Boston New York 


SAMSON TURBINES tested 
in the HOLYOKE Testing 
Flume show an efficiency over 
93% (see Test No. 2363). 

Use a SAMSON to drive 
your generator and you will 
save money. 


Write for Bulletin 54. 


James Leffel & Co. 


308 Lagonda Street 
SPRINGFIELD, OHIO., U.S.A. 


New England Office, L. B. Dow, Inc., 
136 Federal Street, Boston, Mass. 





BOND ISSUES 


should always be advertised in the WORLD as a direct 
and economical method of reaching the financial people 
interested in public utility issues mn read regularly the 
ELECTRICAL WORLD for industrial and financial infor- 
mation. All “Proposals,” $2.40 an inch. 

ELECTRICAL WORLD, 239 West 39th Street, New York 


TRUMP TURBINES 


All styles and designs built to suit your location. 
Send at once for our illustrated catalog. 


THE TRUMP MFG. COMPANY 
Columbia & Greenmount Aves., Springfield, Ohio 


EL/TO 


- DODLE Cnrarveau Pumps 


THE PELTON WATER WHEEL CO 


2231 Marrison St. — 091 WesitSi- 
SAN FRANCISCO — NEW YORK 43 








. 
| BRANCHES THE BABCOCK & WILCOX COMPANY BRANCHES 
| Atlanta 3 New Orleans 
| ese 85 Liberty Street, New York cmon 
Chicago 7 
} Cincinnati sini ay Portland, Ore. 
Cleveland Salt Lake City 
Denver WATER TUBE BOILERS a 
lene a om Steam Superheaters Mechanical Stokers 9 


’ | ~ Los Angeles 
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This saving to an electric power plant station was effected by 


Hunt Coal Handling 
Equipment 


The station was Iccated 800 feet from the wharf front, and 
paid 27%c. per ton on a yearly consumption of 25,000 tons 
per year to move the coal to the front of their boilers. 

Hunt equipment cut this cost to 3%c. per ton, including 
interest on the investment. 

re you wasting money at the transportation end? Let us 
help you check the drain. 


C. W. Hunt Co., Inc. 
West New Brighton, N. Y., U.S. A. 


61 Broadway, New York City. Munsey Bldg., Washington, D. ( 
Fisher Bldg., Chicago, Ill. 1 





PLATT IRON WORKS - DAYTON.OHIO. 


Platt Double Suction 
Centrifugal Pumps 





Split case features insure accessibility. Their 
rugged construction guarantees efhcient and con- 
tinuous service whether installed where every 
facility is at hand, or in the most isolated parts 


| of the world. 


Bulletin No. 762 fully describes them. 


Standard Pumps for Every Service 








PLATT IRON WORKS, DAYTON, OHIO | 


Sales Representatives in Principal Cities 6 
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The Stoker with the Reciprocating 
Retort Sides 





SECTIONAL VIEW OF RILEY STOKER IN OPERATION SHOW- 

ING UNIFORM THICKNESS OF FUEL BED. THE RILEY IS 

THE ONLY STOKER THAT HAS RECIPROCATING RETORT 
SIDES. 


Send for descriptive 
catalog and data book. 


SANFORD RILEY STOKER CO., LTD. 


~ Worcester, Mass. 


=, Sales inquiries direct to home office, Worcester, or 
3 branch offices of B. F. Sturtevant Co., Sales Agents. 
EY British Licensees, Erith’s Engineering Co., Ltd., London. 





Five Vertical Direct-Connected Units 
: In Concrete Spiral Flumes 
BUILT FOR 
The Wateree Power Co., Charlotte, N. C. 
Fishing Creek Station 
55 Ft. Head—11000 H. P. Each—97.3 R. P. M. 


Write for Bulletin ‘‘W’’ 


S. MORGAN SMITH CO., York, Pa. 


CHICAGO, 76 W. Monroe St. BOSTON, 176 Federal St. 
SAN FRANCISCO, 505 Sheldon Buiiding 
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| Get the Boiler that is easy to clean— | 
no leaky hand holes to pack | 
| 
| 
| 


The rapid circulation and almost vertical placing of 
tubes in Erie City Vertical Water Tube Boilers render 

the deposit of scale almost negligible in these boilers. 
Therefore cleaning of the interior of tubes in | 


ERIE CITY VERTICAL 
WATER TUBE BOILERS | 


is necessary much less often than is usual with many | 
boilers. Yet when it is required ready access to the tubes | 
can be had from the drum interior through conveniently | 
located manholes. The vertical position of the tubes 


withdrawn from the drum. And there are no leaky hand 


holes to open and close and worry about. These are | 
features to remember. Write for more data. | 
| 


Erie City Iron Works, Erie, P a. 





greatly facilitates removal of scale which can be easily | 














What’s your idea of 


generator merit ?p— 
is it EFFICIENCY ? 





| 

| 

| 

In these days of extraordinary efh | 
ciencies developed by enormous turbo- | 
generators, one does not expect anything | 
startling in the way of efficiency from 


small units. RIDGW Y | 
A 
Nevertheless, we can show you a thing \ 


! . 
or two from RIDGWAY UNIT service | INITS | 
records that will interest you—if you're | 


out to be shown an efficient unit for small | 
~~ . ° ° ° | 
Central Station or isolated plant service. | 
Facts and figures for the asking. 


Ridgway Dynamo & Engine Co., Ridgway, Penna. | 





| 
| 
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Acetylene in Cylinders. 
Prest-O-Lite Co., Inc. 


Air Compressors. 


Allis-Chalmers Mfg. Co. 
General Electric Co. 

Platt Iron Works. 
Worthington P. & M. Corp. 


Air Washers & Coolers. 
Spray Engrg. Co. 
Aluminum, 


Aluminum Co. of America. 


Ammeters, Voltmeters. 


(See Instruments, 
trical.) 


Elec- 


Anchors, Guy. 


Hubbard & Co. 
Matthews & Bro., Inc., W. N. 


Sattery Charging Apparatus. 
Lineoln Elec. Co. 


Automobiles, Elec. 
Anderson Elec. Car Co. 


Batteries, Dry Cell. 
Western Elec. Co. 


Batteries, Primary. 
Manhattan Elec’! Supply Co. 


Batteries, Stcrage. 
Blectriec Storage Battery Co. 


Bearings, Ball. 


Gurney Ball Bearing Co 
Norma Co. of America. 
S K F Ball Bearing Co. 


Bells, 
Kandem Elec. Co., Inc. 
Manhattan Elec’! Supply Co. 
Blast Furnaces. 
Riter-Conley Co. 


Blowers, Electric. 
Sturtevant Co., B. F. 


Boilers. 
Babcock & Wilcox Co. 
Edge Moor Iron Co. 
Erie City Iron Works. 
Bolts, Expansion. 
Hubbard & Co. 


Bond Testers, 
Roller-Smith Co. 


Books, Technical. 
McGraw-Hill Book Co., Ine. 


Boosters. 
Crocker-Wheeler Co. 
General Electric Co. 
Ridgway Dynamo & Eng. Co. 
Triumph Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Boxes, Fuse. 
Electric Fuseguard Co. 
G & W Electric Specialty Co. 
General Electric Co. 
Matthews & Bro, Inc., W. N. 
Metropolitan Eng’g Co 


Boxes, Junction and Outlet. 


Chicago Fuse Mfg. Co. 

D & W Fuse Co. 

Electric Fuseguard Co. 

G & W Blectric Specialty Co. 
General Electric Co. 

Sprague Electric Works. 


Boxes, Meter and Service. 

Metropolitan Eng’g Co. 
Brackets and Pins, Metal. 

Hubbard & Co. 

Pittsburgh Transformer Co. 
Brushes, Dynamo. 

om Self-Lubricating Carbon 

0. 

General Electric Co. 

Jeandron, W. J. 

Morgan Crucible Co., Ltd. 
Buildings, Steel. 


Blaw Steel Construction Co. 
Riter-Conley Co. 
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Buckets, Excavating Motor- 
Driven, 


Hayward Co. 


Bushings. 


Condit Electrical Mfg. Co. 
Diamond State Fibre Co. 


Cable End Bells. 


Cope, T. J. 
G & W Electric Specialty Co. 


Cable Racks. 


Cope, T. J. 
Hubbard & Co. 
Metropolitan Eng’g Co. 


Cable Splicing Joints, 


Frankel Connector Co., Inc. 
Matthews & Bro., Inc., W. N. 


Cable Winches. 
Cope, T. J. 


Cabling Machinery. 


American Ins. Machinery Co. 
New England Butt Co. 
Torrington Mfg. Co. 


Carbon Brushes. 


Calebaugh Self-Lubricating Carbon 
Co. . 

Jeandron, W. J. 

Morgan Crucible Co., Ltd. 


Castings. 
Triumph Elec Co. 


Castings, Die. 
Acme Die Casting Corp 


Chandeliers. 


Beardslee Chandelier Mfg. Co. 
Benjamin Elec. Mfg. Co. 


Circuit Breakers. 
Automatic Reclosing Circuit Breaker 


oO. 
Condit Electrical Mfg. Co. 
Cutter Co., The. 
General Electric Co. 
Industrial Controller Co. 
Roller-Smith Co. 
Sangamo Elec. Co. 
Sundh Elec. Co. 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Clamps, Ground Connec- 


tions. 


Frankel Connector Co., Inc. 
General Electric Co. 


Clamps, Guy. 


Hubbard & Co. 
Matthews & Bro., Inc., W. N. 


Cleats. 


Blake Signal & Mfg. Co. 
Colonial Sign & Ins. Co. 
General Electric Co. 
Imperial Porcelain Co. 
Thomas & Sons Co., R. 


Climbers, 
Klein Sons, Mathias. 


Clips, Cable. 
Hubbard & Co. 


Clusters. 


Benjamin Electric Mfg. Co. 
Hubbell, Inc., Harvey. 


Coal and Ash Handling 
Machinery. 
Hayward Co. 


Coils, Armature, Field. 
D & W Fuse Co. 
General Electric Co. 
. Independent Lamp & Wire Co. 
Coils, Cheke, 
General Electric Co. 


Commutators. 
Cameron Electric Mfg. Co. 


Commutators, Truing. 
Jordan Bros., Inc. 








What Advertisers Offer to Readers 


Classified Index of Products of Representative Manufacturers 
and Dealers Advertising in This Issue 


Compounds, Commutator. 
McLellan Co., K. 


Condensers. 


Platt Iron Works. 
Manistee Iron Works. 


Conduit Bends. 
Fibre Conduit Co. 


Conduit Rods, 
Cope, T. J. 


Conduit Fittings. 
Sprague Electric Works. 


Conduits, Interior, 


American Circular Loom Co 
Central Electric Co. 

Sprague Electric Works. 
Tubular Woven Fabric Co. 
Western Conduit Co. 


Conduits, Underground. 
Fibre Conduit Co. 


Connectors and Terminals. 
Frankel Connector Co., Ine. 


Controllers, Motor. 


Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
Industrial Controller Co. 
Jewell Elec. Co. 

Monitor Controller Co. 

Sundh Electric Co 

Ward Leonard Electric Co. 


Conveying Machinery. 
(Coal, Ashes, Ete.) 


American Bridge Co. 
Green Engineering Co. 
Hunt Co., Inc., C. W. 


Cooling Ponds, Spray. 
Spray Engrg. Co. 


Cord Adjusters. 


American Vul. Fibre Co. 
Diamond State Fibre Co. 


Cord, Are Lamp. 
Samson Cordage Works. 


Cord, Flexible. 


Belden Mfg. Co. 
General Electric Co. 
Rome Wire Co. 


Cord, Trolley. 
Samson Cordage Works. 


Couplings, Flexible. 
Bruce-Macbeth Engine Co. 


Couplings, Magnetic. 
Cutler-Hammer Mfg. Co. 


Cranes, Moter. 
Crocker-Wheeler Co. 
Sprague Electric Works. 
Triumph Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Cranes, Traveling. 


American Bridge Co. 
Maris Bros. 


Cross Arms, 


American Bridge Co. 
Central Electric Co. 
Hubbard & Co. 
Riter-Conley Co. 
Thomas & Sons Co., R. 
Western Elec. Co. 


Cutouts. 
D & W Fuse Co. 
G & W Electric Specialty Co. 
Matthews & Bros., Inc., W. N. 
Metropolitan Eng’g Co. 


Cutting Apparatus, 
Acetylene. 


Prest-O-Lite Co., Inc. 


Drills, Brick. 
Hubbard & Co. 


Dynamos and Motors. 
Allis-Chalmers Mfg. Co. 
Burke Elec. Co. 

Century Electric Co. 
Crocker-Wheeler Co. 
Diehl Mfg. Co. 

Electric Machinery Co. 
Electro-Dynamic Mfg. Co. 


Oxy- 


Emerson Electric Mfg. Co. 
General Blectric Co. 

Gregory Electric Co. 

Kimble Electric Co. 

Lincoln Electric Co. 

Peerless Elec. Co. 

Reliance Elec. & Engrg. Co. 
Ridgway Dynamo & Engine Co 
Robbins & Myers Co. 

Sprague E:ectric Works. 
Sturtevant Co., B. F. 

Wagner Electric Mfg. Co. 
Western Elec. Co. 
Westinghouse Elec. & Mfg. Co 


Eccnomizers, Fuel. 
Sturtevant Co., B. F. 


Electromagnets. 


Acme Wire Co. 
Cutler-Hammer Mfg. Co. 
Elec. Controller & Mfg. Co. 
Ward Leonard Elec. Co. 


Engineers, Consulting and 
Contracting. 


(See also Directory of En- 
gzineers.) 


Engines, Gas and Gasoline. 
Allis-Chalmers Mfg. Co. 
Bruce-Macbeth Engine Co. 
Carlisle & Finch Co. 

General Electric Co. 
Worthington P. & M. Corp 


Engines, Oil. 


Chicago Pneumatic Tool Co. 
McIntosh & Seymour Corp. 
Worthington P. & M. Corp. 


Engines, Steam, 


Allis-Chalmers Mfg. Co. 
McIntosh & Seymour Corp. 
Ridgway Dynamo & Eng. Co. 


Excavating Machinery, Mo- 
tor-Driven. 


Hayward Co. 


Experimental Apparatus. 
Biddle, James G. 
Leeds & Northrup Co. 
Roller-Smith Co. 


Fan Motors. 


Adams-Bagnall Electric Co. 
Central Electric Co. 
Century Elec. Co. 
Crocker-Wheeler Co. 

Diehl Mfg. Co. 

Emerson Electric Mfg. Co. 
Kandem Elec. Co., Inc. 
Peerless Elec. Co. 
Robbins & Myers Co, 
Sprague Electric Works. 
Western Elec. Co. 


Fans (Exhaust and Venti- 
lating). 


Adams-Bagnall Electric Co. 
Central Electric Co. 
Crocker-Wheeler Co. 

Diehl Mfg. Co. 

Emerson Elec. Co. 

Kimble Elec. Co. 

Robbins & Myers Co. 

Sprague Electric Works. 
Sturtevant Co., B. F. 
Westinghouse Elec. & Mfg. Co. 


Fault Finders, Cable. 
Matthews & Bro., Inc., W. N. 


Fibre. 
American Vul. Fibre Co. 
Continental Fibre Co. 
Diamond State Fibre Co. 
Fibre Conduit Co. 


Filters, Oil. 
Richardson-Pherix Cc. 
Financial, 


Coal & Iron National Bank. 
Electric Bond & Share Co. 


Fixtures, Electric and Gas. 
Adams-Bagnall Electric Co. 
Beardslee Chandelier Mfg. Co 
Benjamin Elec. Mfg. Co. 

Faries Mfg. Co. 
Hinsdill Blee. Co. 
Kandem Elec. Co., Ine. 


Flashers. 
Campbell Electric Co. 
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Fuse Boxes. 
(See Boxes, Fuse.) 


Fuses. 


Atlas Selling Agency, Inc. 
Chicago Fuse Mfg. Co. 
Condit Electrical Mfg. Co. 
D & W Fuse Co. 

Daum, A. F. 

Economy Fuse & Mfg. Co. 
Electric Fuseguard Co. 
General Electric Co. 
Kandem Elec. Co., Inc. 
Metropolitan ne Co. 
Multi-Refillable Fuse Co. 
Railway & Industrial Eng. Co. 
Schweitzer & Conrad, Inc. 
Western Electric Co. 


Fuses, Refillable. 


Daum, A. F. 

Economy Fuse & amy. ©- 
Electric Fuseguard > 
Multi-Refillable Fuse Co. 


Gages, Recording. 


Bristol Co. 
Foxboro Co., The. 


Gages, Water Column, 
Jenkins Bros. 


Gas Holders. 
Riter-Conley Co. 


Gas Meters, Electric. 
Cutler-Hammer Mfg. Co. 


Gears. 
New Process Gear Corp. 


Gear Shift, Electric. 
Outler-Hammer Mfg. Co. 
Jewell Elec. Co. 


Generating Sets, Engine & 
Turbine. 
Sturtevant Co., B. F. 


Globes, Shades, Etc. 
Adams-Bagnall Dlectric Co. 
Faries Mfg. Co. 


Grounds, Ete. 
Paragon Elec. Co. 


Guards, Incandescent Lamp. 
Hubbell, Inc., Harvey. 
Matthews & Bro., Inc., W. N. 


Hair Dryers. 
Shelton Elec. Co. 


Hangers, Cable. 
Condit Electrical Mfg. Co. 
Hubbard & Co. 


Head Gates. 
American Bridge Oo. 


Head Gate Hoists. 
Dayton Globe Iron Works. 


Heaters, Feed Water. 
National Pipe Bending Co. 
Platt Iron Works. 


Heating Devices, Electric. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Kandem Elec. Co., Inc. 
Western Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Heating, Steam, 
American District Steam Co. 


Heating & Ventilating Sys- 
tems. 
Sturtevant Oo., B. F. 


Hoists, Electrical and 
Steam. 
Allis-Chalmers Mfg. Co. 
Maris Bros. 
Sprague Electric Works. 


Hydraulic Machinery. 
Platt Iron Works. 


Igniters, Gas Engine. 
Carlisle & Finch Co. 


Indicators, Sight Flow. 
Richardson-Phenix Co. 


Indicators, Speed. 
Biddle, James G. 
Roller-Smith Co. 


Industrial Railways. 
Hunt Co., Inc., C. W. 


Injectors. 
Jenkins Bros. 


Instrument Transformers. 
Weston Electrical Instr. Co. 


Instruments, Electrical. 
Graphic. 
Biddle James G. 
Bristol Co. 
Esterline Co. 
General Electric Co. 
Keystone Blectrical Inst. Co. 


Minerallac Electric Co. 
Sangamo Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Indicating. 
General Elec. Co. 
Keystone Hlectrical Inst. Co. 
Pignolet, L. M. 
Roller-Smith Co. 
Wagner Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Inst. Co. 


Integrating. 
Biddle, James G. 
Duncan Electric Mfg. Co. 
General Electric Co. 
Roller-Smith Co. 
Sangamo Electric Co. 
Westinghouse Elec. & Mfg. Co. . 


Sctentific and Testing. 
Biddle, James G 
Esterline Co. 
General Electric Co. 
Keystone Electrical Inst. Co. 
Leeds & Northrup Co. 
Matthews & Bro., Inc., W. N. 
Metropolitan Eng’g Co. 
Roller-Smith Co. 


Insulating Machinery. 


American Ins. Machinery Co. 
New England Butt Co. 


Insulating Material. 


China and Porcelain. 
Colonial Sign & Ins. Co. 
Imperial Porcelain Works. 
Locke Insulator Mfg. Co. 
Ohio Brass Co. 

Parker & Son, J. H. 
Pittsburg H. V. Ins. Co. 
Thomas & Sons Co., R 


Compounds, Paints and Varnishes. 


Condensite Co. of America. 
Diamond State Fibre Co. 
Dickinson Mfg. Co. 
yeneral Electric Co. 
Hemming Mfg. Co. 
Irvington Varnish & Ins. Co. 
Minerallac Electric Co. 
Packard Elec. Co. 
Pomona Rubber Co. 
Sherwin-Williams Co. 
Sterling Varnish Co. 
Composition Cloth and Paper. 
Diamond State Fibre Co. 
Irvington Varnish & Ins. Co. 
Mitchell-Rand Mfg. Co 
Fibre. 
Amer. Vulcanized Fibre Co. 
Continental Fibre Co. 
Diamond State Fibre Co. 


Lava. 

Steward Mfg. Co., D. M. 
Mica. 

Munsell & Co., Eugene. 
Silk. 


Irvington Varnish & Ins. Co. 
Ryle & Co., Wm. 

Tape. 
Diamond State Fibre Co. 
Mitchell-Rand Mfg. Co. 
Packard Elec. Co. 
Standard Woven Fabric Co. 


Insulating Paper. 
Diamond State Fibre Co. 
Irvington Varnish & Ins. Co. 


Insulators. 


China, Porcelain and Composition. 


Colonial Sign & Ins. Co. 

Imperial Porcelain Works. 

Locke Insulator Mfg. Co. 

Ohio Brass Co. 

Pittsburg High Volt. Ins. Oo. 

Thomas & Sons Co., R 
Glass. 

Brookfield Glass Co. 

Hemingray Glass Co. 

Locke Insulator Mfg. Co. 


Insulator Pins. 
Hubbard & Co. 
Thomas & Sons Co., R. 


Lamps, Arc. 
Adams-Bagnall Electric Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Lamps, Flaming Are. 
General Electric Co. 
Kandem Elec. Co., Ine. 
Westinghouse Elec. & Mfg. Co. 


Lamps, Incandescent. 
Boston Economy Lamp Div. 
Consolidated Elec. Lamp Co. 
Duhrssen & Pflatz, Inc. 
General Electric Co. 
Hygrade Lamp Co. 
Independent Lamp & Wire Oo. 
Lux Mfg. Co. 

National Lamp Works. 
Western Elec. Co. 
Whitelite Elec. Co. 


Lamps, Miniature. 
General Bilectric Oo. 





Lamps, Portable. 
Faries Mfg. Co. 


Lamp, Replacers. 
Matthews & Bro., Inc., W. N. 


Lava. 
(See Insulating Material, 
Lava.) 


Lightning Arresters. 
Delta Star Elec. Oo. 
General Electric Co. 
Hubbard & Co. 
Railway & Industrial Eng. Co. 
Schweitzer & Conrad, Inc. 
Westinghouse BDlec. & Mfg. Co. 


Line Material. 
Anderson Mfg. Co., A. & J. M. 
Archibold-Brady Co. 
G & W Elec. Specialty Co. 
General Electric Co. 
Hubbard & Co. 
Matthews & Bro., Inc., W. N. 
Ohio Brass Co. 
Western Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Linemen’s Tools, 
(See Tools, Linemen.) 


Linemen’s Shields. 
Matthews & Bro., Inc., W. N. 


Lubricant, Hydraulic Gov- 
ernor. 
Crew Levick Co. 


Lubricant Hydraulic Tur- 
bine. 
Crew Levick Co. 


Lubrication Engineers, 
Richardson-Phenix Co. 


Lubricating Oils. 
Texas Co. 


Lubricators. 
Richardson-Phenix Co. 


Manes, Armature Notch- 
ng. 
Ferracute Machine Co. 


Machines, Calculating. 
Marchant Calculating Mach. Co. 


Magnet Wire. 
Acme Wire Co. 
American Brass Co. 
American Electrical Works. 
American Steel & Wire Co. 
Belden Mfg. Co. 
Benedict & Burnham Mfg. Co. 
D & W Fuse Co. 
General Electric Co. 
Independent Lamp & Wire Co. 
Massachusetts Elec. Mfg. Co. 
Roebling’s Sons Co., J. A. 
Rome Wire Co. 
Western Elec. Oo. 


Magnets, 
Acme Wire Co. 


Magnets, Lifting. 
Cutler-Hammer Mfg. Co. 
Elec. Controller & Mfg. Co. 


Magnets, Permanent. 
Esterline Co. 


Mechanical Draft. 
Sturtevant Co., B. F. 


Mechanical Stokers, 
American Engineering Co. 
Riley Stoker Co., Ltd., Sanford. 


Medical Apparatus, 
Manhattan Electrical Supply Co. 
Pignolet, L. M. 


Meter Testers. 
States Company. 


Meters, Flow. 
Spray Engineering Co. 


Meters, Water. 
Builders Iron Foundry. 


Mica. 
Munsell & Co., Eugene. 


Mining Machinery. 
Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 


Molded Parts. 
Condensite Co. of America. 
Belden Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Dickinson Mfg. Co. 
Hemming Mfg. Co. 


Molybdenum Wire, 
Commercial Research Co. 


Motors. 
(See Dynamos and Mo- 
tors.) 


Ninpers & Pliers 
Klein & Sons, Mathias. 





Novelties, Electric, 
Carlisle & Finch Co. 


Nozzles, Spray. 
Spray Engineering Co. 


Olling Systems, Cutting. 
Richardson-Phenix Co. 


Oiling Systems, Hydroelec- 
trie. 
Richardson-Phenix Co. 


Oiling Systems, Sight Feed. 
Richardson-Phenix Co. 


Oiling Systems, Turbine. 
Richardson-Phenix Co. 


Oil, Lubricating. 
Texas Co 


Oil, Transformer. 
Texas Co. 


Oils, Cylinder. 
(See Lubricants.) 


Oilers, Telescopic. 
Richardson-Phenix Co. 


Operators, Public Utilities. 
we, hg Development Co. of St. 
uis. 


Packing. 
Jenkins Bros. 


Panel Boards, 
Adams-Bagnall Electric Co. 
General Electric Co. 
Trumbull Elec. Mfg. Co. 
Westinghouse Elez. & Mfg. Co. 


Penstock. 
Portland Wood Pipe Co. 


Photometric Apparatus. 
Electrical Testing Laboratories. 
Leeds & Northrup Co, 


Pinions, Rawhide, 
New Process Gear Corp. 


Pipe. 
Portland Wood Pipe Co. 


Pipe Vittings. 
Richbardson-Phenix Co. 


Pipe (Riveted Steel). 
Riter-Conley Co. 
Schwe'tzer & Conrad, Inc. 


Platinum. 
Baker & Oo., Inc. 


Plugs. 
Condit Electrical Mfg. Co. 
Cutler-Hammer Mfg. Co. 

* Hubbell, Inc., Harvey. 


Pole Erectors, 
American Bridge Co. 
Matthews & Bro., Inc., W. N. 


Pole Line Hardware. 
Hubbard & Co. 
Matthews & Bro., Inc., W. N. 
Western Elec. Co. 


Poles, Brackets, Pins, Etc. 
Central Electric Co. 
Western Elec. Co. 


Poles, Reinforcing. 
Hubbard & Co. 


Poles, Steel. 
American Bridge Co. 
Archbold-Brady Co. 
Bates Exp. Steel Truss Co. 
Blaw Steel Cons. Co. 
Coombs, R. D. 
Franklin Steel Works. 
Western Elec. Co. 


Poles and Ties, Wood. 
Carney & Co., B. J. 


Porcelain. (See Insulating 
Material, China and Por- 
celain.) 

Potentiometers. 

Biddle, James G. 
General Electric Co. 
Leeds & Northrup Co. 


Potheads. 
Colonial Sign & Insulator Co. 
G & W Elec. Specialty Co. 
Okonite Co., The. 


Protective Devices. 
General Electric Co. 
Metropolitan Engineering Oo. 
Schweitzer & Conrad, Inc. 


Pumps, Air. 
Platt Iron Works. 
Worthington P. & M. Corp. 


Pumps, Centrifugal. 
Allis-Chalmers Mfg. Co. 
Platt Iron Works. 
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@umps, Motor Driven. 
Pelton Waterwheel Co. 
Platt Iron Works. 


#umps, Oil. 
Platt Iron Works. 
Richardson-Phenix Co. 
Worthington P. & M. Corp. 


®umps, Steam Driven. 
Allis-Chalmers Mfg. Co. 
Platt Iron Works. 
Worthington P. & M. Corp. 


Puamps, Vacuum. 
Platt Iron Works. 
Worthington P. & M. Corp. 


Pumps, Water Works. 
Pelton Waterwheel Co. 
Platt Iron Works. 


Push Buttons. 
Manhattan Electrical Supply Co. 


Pyrometers. 
Bristol Co., The. 
Esterline Co. 
Keystone Electrical Inst. Co. 
Leeds & Northrup Co. 


Rail Bonds. 
American Steel & Wire Co. 
Condit Electrical Mfg. Co. 
General Electric Co. 


Railways, Miniature. 
Carlisle & Finch Co. 


Ranges, Elec. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 


Receptacles. (See Sockets.) 
Rectifiers, 

General Blectric Co. 
Reflectors. 


Adams-Bagnall Blectric Co 
General Electric Co. 


Repairing. 
Gregory Electric Co. 


Resistance Units. 
Cutler-Hammer Mfg. Co. 
Blectric Controller & Mfg. Co. 
Ellcon Co. 

General Electric Co. 
Industrial Controller Co. 
Ward Leonard Electric Co. 


Resistance Wire. 
(See Wires, Resistance.) 


Rheostats. 
Biddle, James G. 
Campbell Electric Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
Industria] Controller Co. 
Monitor Controller Co. 
Sundh Electric Co. 
Ward Leonard Elec. Co. 


Rosettes, 
General Electric Co. 
Hart Mfg. Co. 


Rubber Covered Wire. 
Roebling’s Sons Co., J. A. 
Searchlights. 
Carlisle & Finch Co. 
Esterline Co. 
General Electric Co. 


Second-hand Apparatus. 
Archer & Baldwin. 
Big Four Ice & Cold Storage Co. 


Consolidated Rolling Mills & Foun- 


dries Co., Inc. 

Graham, Jas. A. 

Gregory Electric Co. 

Holeomb & Co., Ine. 

Jordan Bros., Inc. 

Klein & Co., Nathan. 

Latshaw Machinery Co. 

Louisville Gas & Elec. Co. 

MacGovern & Co. 

Miller Owen Elec. Co. 

Nelson, R. I. 

Power Machy. Exchange, Inc. 

Schwartz & Land. 

Standardwood, Taylor & Co. 

Von Phul, G. D. 

Wall Rope Works, Inc. 

Wilson Machinery Co., H. R. 

Winter, G. E. 
Separators, Magnetic. 

Cutler-Hammer Mfg. Co. 
Shade Holders. 

Adams-Bagnall Electric Co. 

General Electric Co. 

Hubbell, Inc., Harvey. 
Sheet Metal. 

Amer. Sheet & Tin Plate Co. 
Sheets, Electrical, 

Amer. Sheet & Tin Plate Co. 
Shovels, Pole Hole. 

Matthews & Bros., Inc., W. N. 
Signa. 

Colonial Sign & Ins. Co. 


Signs, Electric. 
Colonial Sign & Ins. Co. 


Slate. 
Portland-Monson Slate Co. 


Sleeves, Splicing. 
Hatch, G. 


Sockets and Receptacles. 
Benjamin Elec. Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Hart Mfg. Co. 
Hubbell, Inc., Harvey. 
Kandem Elec. Co., Inc. 


Sockets, Turndown. 
General Electric Co. 


Soldering Flux. 
Blake Signal & Mfg. Co. 
Condit Electrical Mfg. Co 


Soldering Irons. 
General Electric Co. 


Soldering Outfits, Acetylene. 
Prest-O-Lite Co., Inc. 


Solenoids. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Industrial Controller Co. 
Ward Leonard Electric Co. 


Special Machinery. 
Torrington Mfg. Co. 


Speedometers. 
Keystone Electrical Inst. Co. 


Splicing Sleeves. 
Frankel Connector Co., Inc. 


Springs, 
American Steel & Wire Co 
Cary Spring Works. 
Cook Spring Co. 


Stacks, Steel Smoke. 
American Bridge Co. 


Stage Lighting Apparatus. 
Campbell Electric Co. 
Condit Electrical Mfg. Co. 


Staples. 
American Steel & Wire Co. 
Blake Signal & Mfg. Co. 


Starters, Motor. 
Cutler-Hammer Mfg. Co. 
Electric Contretier” & Mfg. Co. 
General Electric Co. 

Sundb Elec. Co. 
Ward Leonard BDlec. Co. 


Stokers. 
American Engineering Co. 
Edge Moor Iron Co. 
Green Eng’g Co. 
Riley Stoker Co., Ltd., 


Stoves, Elec. 
lec.). 


Sub-Station, Outdoor. 
Delta Star Elec. Co. 
General Electric Co. 
Transmission Ener’g Co. 


Supplies (Electric Railway). 
Central Electric Co. 
General Blectric Co. 
Obto Brass Co. 
Western Elec. Co. 


Supplies, Electrical. 
Central Electric Co. 
General Electric Co. 
Kandem Elec. Co., Inc. 
Manhattan Elecl. Supply Co. 
Western Elec. Co. 


Sanford. 
(See Ranges, 


Switchboard Supplies. 
Condit Electrical Mfg. Co. 
General Electric Co. 
Roller-Smith Co. 
Westinghouse Elec. 


Switchboards. 
Allis-Chalmers Mfg. Co. 
Anderson Mfg. Co., A. & J. M. 
Condit Electrical Mfg. Co. 
General Electric Co. 
Roller-Smith Co. 

Triumph Elee. Co. 

Trumbull Elec. Mfg. Co 
Wagner Elec. Mfg. Co. 
Western Blec. Co. 
Westiaghouse Elec. 


& Mfg. Co. 


& Mfg. Co. 


Switches, Automatic Time. 
Anderson Mfg. Co., A. & J. M. 


Switches, Disconnecting. 
Anderson Mfg. Co., A. & J. M. 
Matthews & Bros., Inc., W. N. 


Switches, Float, 
Sundh Elec. Co. 


Switches. Fuse. 
General Electric Co. 
Matthews & Bro., Inc., W. N. 





Switches, Knife. 
Anderson Mfg. Co., A. & J. M. 
Condit Electrical Mfg. Co. 
Cutter Co., The. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Jewell Elec. Co. 
Metropolitan Eng’g Co. 
Trumbull Blec. & Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
Worcester Elec. & Mfg. Co. 


Switches, Oil. 
Condit E'ectrical Mfg. Co. 
General Electric Co, 
Westinghouse Elec. & Mfg. Co. 
Switches, Pole Top. 
Delta-Star Blec. Co. 
General Electric Co. 
K. P. F. Elec. Co. 
Railway & Industrial Eng. Co. 


Switches, Remote Control. 
Anderson Mfg. Co., A. & J. M. 
Cutler-Hammer Mfg. Co. 
General Electrie Co. 

Hart Mfg. Co. 
Sundh Elec. Co. 


Switches, Series. 
G & W Elec. Specialty Co. 


Switches, Snap and Push 
Button. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Hart Mfg. Co. 
Trumbull Elec. Mfg. Co. 


Switches, Time. 
Campbell Electric Co. 
Hartford Time Switch Co. 
Paragon Electric Co. 


Tachometers, 
Biddle, James G. 
Bristol Co., The. 
Esterline Co. The. 
Foxboro Co., The. 
Keystone Elec’l Inst. Co, 
Roller-Smith Co. 


Tanks. 
Riter-Conley Co. 


Taps & Dies. 
Carpenter Tap & Die Co., J. M. 


Telephone Service. 
American Tel. & Tel. Co. 


Telephones, 
Manhattan Elec’! Supply Co. 
Western Elec. Co. 


Testing Apparatus, 
American Transformer Co. 
Biddle, James G. 

Esterline Co. 

Keystone Electrical Inst. Co. 
Leeds & Northrup Co. 
Roller-Smith Co. 


Testing Laboratories. 
Elecl. Testing Laboratories. 
Leeds & Northrup Co. 


Theatre Dimmers. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Industrial Controller Co. 
Ward Leonard Electric Co. 


Thermometers. 
Bristol Co., The. 
Foxboro Co., The. 
Keystone Electrical Inst. Co. 
Leeds & Northrup Co. 


Tools, Construction, 
Klein & Sons, Mathias. 


Tools, Linemen’s. 
Klein & Sons, Mathias. 
Western Elec. Co. 


| Teols, Portable Elec. 


Chicago Pneumatic Tool Co. 


Tools, Underground Conduit. 
Cope, T. J. 

Towers, Transmission. 
American Bridge Co. 
Archbold-Brady Co. 

Bates Exp. Steel Truss Co. 
Slaw Steel Cons. Co. 
Coombs, R. D. 

Franklin Steel Works. 
Riter- Conley Co. 
Transmission Eng’g Co. 


Transformers. 
Adams-Bagnall Elec. Co. 
Allis-Chalmers Mfg. Co. 
American Transformer Co. 
Campbell Electric Co. 
Crocker-Wheeler Co. 
Duncan Elec. Mfg. Co. 
Enterprise Electric Co. 
Kuhlman Elec. Co. 
Metropolitan Eng'g Co 
Moloney Elec. Co. 
Packard Elec. Co. 
Pittsburgh Transformer Co 
Triumph Elee. Co. 


Wagner Elec. Mfg. Oo. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Ins. Co. 


Transformers, Bell Ringing. 
General Electric Co. 
Pittsburgh Transformer Co. 
Westinghouse Elec. & Mfg. Ce. 


Turbines, Steam, 
Allis-Chalmers Mfg. Co. 
General Electric Co. 

Moore Steam Turbine Corp. 
Ridgway Dynamo & Eng. Co. 
Sturtevant Co., B. F. 


Vacuum Cleaners. 
Western Electric Co. 


Valve Discs. 
Diamond State Fibre Co 
Jenkins Bros. 
Ohio Brass Co. 


Valves. 
Jenkins Bros. 
Ohio Brass Co. 
Richardson-Phenix Co. 


Valves, Pumps. 
Jenkins Bros. 


| Valves, Superheated Steam. 
Richardson-Phenix Co. 


Venturi Meters. 
Builders Iron Foundry 


Vibrators, 
Shelton Elec. Co. 


Washing Machines, Electric. 
Kandem Elec. Co., Ine. 
Western Elec. Co. 





Waterproofing. 
Mitchell-Rand Mfg. Co. 


Water Metering Systems. 
Builders Iron Foundry. 


Water Wheels and Turbines. 
Allis-Chalmers Mfg. Co. 
Leffel & Co., James. 
Pelton Water Wheel Co. 
Platt Iron Works. 
Smith Co., S. Morgan. 
Trump Mfg. Co. 


Water Wheel Governors. 
Lombard Governor Co. 
Pelton Waterwheel Co. 
Woodward Governor Co. 


Wattmeters, Watt-Hour 
Meters. 


(See Instruments, Electri- 
eal.) 


Welding Apparatus. 
Lincoln Electric Co. 
Prest-O-Lite Co., Inc. 


Weatherproof Wire. 
Roebling’s Sons Co., J. A. 


Winding Machines. 
ba Winding Co. 


Winding Machinery. 
New England Butt Co. 


Wire, Copper Clad. 
Page Woven Wire Fence Co 


Wire, Molybdenum. 
Commercial Research Co. 


Wires, Resistance. 
Driver-Harris Wire Co. 
Electrical Alloy Co. 


Wires and Cables. 
Acme Wire Co. 
Amer. Brass Co. 
Amer. Electrical Works. 
Amer. Steel & Wire Co. 
Atlantic Ins. Wire & Cable Co. 
Belden Mfg. Co. 
Benedict & Burnham Mfg. Co. 
Central Electric Co. 
D & W Fuse Co. 
Driver-Harris Wire Co. 
General Electric Co. 
Independent Lamp & Wire Co. 
Indiana Rub. & Ins. Wire Co. 
Kerite Ins. Wire & Cable Co. 
Lowell Ins. Wire Co. 
Massachusetts Elec. Mfg. Co. 
Moore, Alfred F. 
New York Insulated Wire Co 
Okonite Co., The. 
Packard Elec. Co. 
Page Woven Wire Fence Co. 
Roebling’s Sons Co., J. A. 
Rome Wire Co. 
Safety Ins. Wire & Cable Co 
Simplex Wire & Cable Co. 
Trumbull Elec. Mfg. Co. 
Western Elec. Co. 


Wood Pipe. 
Portland Wood Pipe Co 





X-Ray Apparatus. 
Campbell Electrie Co 





Abbott, Jr., W. 
Acme Die Casting Corp. 
Acme Wire Co 
Adams-Bagnall Electric Co 
Allis-Chalmers Mfg, Co 
Aluminum Co, of America 


OSS eee 
Circular Loom Co.... 
Distrrct Steam Co.... 


Engineering Co. 
Insulating Mach. Co.. 
Sheet & Tin Plate Co. 70 
Steel & Wire Co.... 


Transformer Co. 

Vulcanrzed Fibre Co. . 
Elec. Car. Co 
Mfg. Co., A. & J. M.. 
Archbold-Brady Co. 
Archer & Baldwin. ............; 


Atlantic Ins. Wire & Cable Co.. 
Atlas Selling Agency, Inc 


Babcock & Wilcox Co...¢.... 
Baehr, William A........ 
Baker & Co., Inc......... 
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DIMSTE PEO. 4 pass Oda ok cows 73 


Massachusetts Elec. Mfg. Co....BC 
Matthews & Bro., Inc., W. N....BC 


McGraw-Hill Book Co., Inc..... 35 
McIntosh & Seymour Corp..... 73 
CECH EP TOU, seine casa wes 73 
McMeen & Miller............... 36 
Minerallac Electric Co.......... 24 
NEGRO, RMBREL WN obs kawniecs Bae 36 
Mershon, Balok Dosis sicascas 36 
Metropolitan Eng. Co.......... 27 


Miller-Owen Elec. Co.. ........ 40 


Mitchell-Rand Mfg. Co......... 72 
MONEE NO oi oa Sas da nacnsne aes 69 
Moloney Electric Co........... 60 
Monitor Controller Co.......... 70 
Moody Engineering Co......... 36 
Moore’ & Ce. We Es .sccestsccsas 3€ 
Moore Steam Turbine Corp.... 73 
Morgan Crucible Co., Ltd....... 55 
Morse Bros. Machinery & Sup- 
BA ONGS Cs stkalais a8 otha Besa ines 39 
Multi-Refillable Fuse Co........ BC 
Munsell & Co., Eugene......... 66 
National Lamp Works.......... 4 
National Pipe Bending Co...... 73 
DIOR Ia Pies Sadan sare ieee ote 36 
CUE: SCN COS oma das wee teks 37 
NOUGNGS Ts, Gin xc odeire noes 40 
New England Butt Co.......... 65 
New Process Gear Corporation... 70 
New York Ins. Wire Co........ BC 
Norma Co. of America......... 68 
Norton, Bird & Whitman...... 37 
bio S08 G8 sf whine cactwwesen 70 
Okonite Co. cae Pave eee 34 
Orangeberg Fibre Conduit Co.. 6 
Page Woven Wire Fence Co 71 
Parker & Son, J. He... 73 
Paragon Elec. Co........ nut ee 
Peerless Elec. Co......... 23 
Pelton Water Wheel Co..... . 74 
rignimete, Es. Mess ss o6a% wen Kaa 
Pittsburg High Voltage Ins. Co. 5 
Pittsburgh Transformer Co...... 70 
Platt. Tron Works. ..65..«<. ware ante oe 
Portland-Monson Slate Co... 71 
Portland Wood Pipe Co........ 74 
Power Machinery Exchange, Inc. 38 
WMNOULY & 2535 haied occ doles 3 
Prest-O-Lite Co, IG) .asiccvecs. OF 


Pee, POEE AS ii ea Va ibe on 
Railway & Industrial Engrg. Co. 47 
Randle Machinery Co 
Reed, W. Edgar 
Reliance Elec. & Eng. Co 
Richardson-Phenix Co. 
Ridgwey Dyn. & Eng. 
Riley Stoker Co., Sanford... 
Riter-Conley Go. 
Robbins & Myers Co 
Roebling’s Sons Co., John A.... 
Roller-Smith Co. 
Rome Wire Co 
Ryle & Co., Wm.... 


S K F Ball Bearing Co........ 
Safety Ins. Wire & Cable Co... 
Samson Cordage Works 1 
Sanderson & Porter........-++- 37 
Sangamo Elec. Co 


Scheidenhelm, F. W.......---- 37 
Scheinert Co., R 
Schwartz & Land 
Schweitzer & Conrad, Inc.... 
Scofield Eng’g Co.........-+++ 37 
Searchlight Section 
Shelton Electric 
Sherwin-Williams Co. .......-++ 
Simplex Wire & Cable Co 


Sothman Corp. 
Sprague Electric Works.. 
Spray Engineering Co..... 
Standard Woven Fabric ; 
Standwood, Taylor & Co........ 
States Company 
Sterling Varnish Co 
Steward Mfg. Co., D. 
Stone & Webster Eng’g Corp... 
Sturtevant Co., B. F 
Electric Co... 


Taylor, John B. 
Texas Company os 
Thomas & Sons Co., R.....---+> 
Thomas, Percy H.......----+++: 
Toomey, Frank, Inc.... 
Torrington Mfg. Co 
Transmission Engrg. Co 


Electric Co.. 
Trump Mfg. Co re 
Tubular Woven Fabric Co....... 


Underwriters Laboratories, Inc. . 
Universal Winding Co. 


Von Phul, G. D... 


Wagener Electric Mfg. Co... 
Wall Rope Works, 
Ward Leonard Elec. 
Western Electric Co 
Westinghouse Elec. 


Weston Electrical Instrument Co. 
White Companies, J. G 
Whitelite Elec. Co 


Woodmansee & Davidson 
Woodward Governor C 
Worcester Elec. & Mfy. Co.. 


Worthington Pump & Machinery ~ 
Co. ‘ dhe 
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Lransformer Substation in course of ere 


. bustling, progressive little 

town of Westminster, S. C., pur- 
chases power from the Southern Power 
Company. 

Current is taken from a 100,000 volt 

transmission line and, by means of three 


Westinghouse Outdoor, Oil-Insulated, Self- 


Cooling Transformers, stepped down to 


2300 volts for local distribution. 
Experience has proven these Westing- 
house outdoor transformer substations 
to be the most economical to con- 

struct and maintain. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


Sales offices in all Large 
American Cities 
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The Choice 
of a Stoker 
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WESTINGHOUSE 
ELECTRIC 


“| like your smile,’ 


“What is new?” 


* said the Sales Manager to Sam, the Stoker Expert. 





‘Another sale,’ answered Sam. ‘This time eight overfeeds to burn what | 
actually believe is the worst coal the Pittsburgh District can produce—high in vola- 
tile, with big possibility of clinker.” 





“But, Sam, how about the Underfeed? It would have done the trick.” 


“That is true, but the purchaser did not require the overload or reserve capacity our 

Underfeed would give him, so we saved him this extra in first cost—although I grant you 
that where heavy overloads are encountered, the additional cost of the Underfeed is fully 
warranted.” 


“You are right, Sam.” 


“So, after considering the purchaser's requirements from every angle, we decided that the 
overfeed—which, as you know, will burn almost any kind of fuel satisfactorily—was the 
stoker to recommend.” 


“Well, Sam, I like the way you handle these jobs, and | am pleased that with our 
three types we are able to meet the customer's requirements so closely. The 
one-stoker man certainly must be under a serious handicap.” 


Write for Circular WM 513 


Westinghouse Electric & 


Manufacturing Co. 
EAST PITTSBURGH, PA. 
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For All Classes 
Of Service 


Consider these 9 points before 
placing your next order: 










. Correctly designed 

. Proper Materials 

. Thoroughly Tested 

. Rigidly Inspected 

. Conservatively Rated 
. Uniformly Glazed 
Lasting Quality 

. Carefully Packed 

. Promptly Shipped 
Sample of insulator designed for your 
needs, upon request. 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 
Sales Offices in All’ Large American Cities 


WO B™NIOS ON -& Whom 









Sole Agent in the 
United States for the 
Pittsburgh High-Voltage 

Insulator Company 


WESTINGHOUSE 
ELECTRIC 
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DISTINCTIVE 


Because There are None Just as Good as 


FOXBORO 


“seer Ane 
INSTRUMENTS 
For Indicating and 
Recording Pressure—-- 
Temperature—Sipeed— 
Time and Flow 
Send for 
Bulletin No. A.C. 96 
THE FOXBORO CO. 
Foxboro, Mass., U.S.A, 
NewYork Chicago Pittsburgh 
St. Louis Birmingham 
San Francisco 4 


American Electrical Works 
PHILLIPSDALE, R. I. 








Bare and Insulated Electric Wire 
Electric Light and Line Wire 

Railway Feeder and Troliey Wire 
Galvanized Iron Wire and Strands 



















NEW YORK OFFICE, : 165 Broadway 
CHICAGO OFFICE, - 112 West Adams St. 
BOSTON OFFICE, . 176 Federal St. 
CINCINNATIOFFICE - Traction Buildng 
MONTREAL 



















RECORDING THERMOMETER 





vne@___ Matthews Giant 
ru siewee see BOltless Clamp 


Installed in less than 3 minutes—five times quicker than 
a 3-Bolt Clamp. Then, there’s the Baby Boltless for 1% 
to 5/10" strands. Ask us about our trial proposition. 


W. N. Matthews & Bro., Inc., 3727 Forest Pk. Boul., St. Louis 


Canadian Distributors, Northern Electrie Co., Ltd., Montreal, 
Halifax, Toronto, Winnipeg, Regina, Calgary, Edmonton, Vancouver. 






SPECIFY “MULTI”? DEVICES 


Multi Clamp Bushings, Multi Soldering Irons, Multi Refillable Fuses, 
Multi Link Cutouts, Multi Non-Retillable Fuses, Multi Fuse Plugs, 
Multi Cast Iron Sealable Boxes for Cutouts. 


Write for Catalogue and Discounts 


MULTI REFILLABLE FUSE CO., 723 Fulton St., Chicago 


























STANDARD 


Heat-Resisting Molded Insula- 
tion. Made by specialists ex- 
clusively devoted to solving 
your molding problems. 





ROME“WIRE 











Bare and Tinned Copper Wire 
Magnet Wire, Rubber Covered Wire 


Rome Wire Co., Rome, N. Y. 






Why not profit by our experi- 
ence? 


HEMMING MFG. CO. 
GARFIELD, NEW JERSEY 






Jenkins Bros. Valves 


Always dependable. Give longest serv- 
ice at least expense. Jenkins Discs of 
various compositions make them suitable 
for all conditions. 






















RUBBER tek) COVERED 






Write for catalogue 20-6, descriptive 
of the complete line. 




















Get your copy of new price-list 24-W 









Jenkins Bros., 80 White Street, New York NEW YORK INSULATED WIRE CO. NEW YORK 
Boston Philadelphia Chicago Montreal London Agencies and Branches 
1 CHICAGO BOSTON SAN FRANCISCO 





Emerson Small Motors 
We make sizes up 2 h.p. only. 
A hundred types regularly in stock. 


Special types developed for special 
needs. 











A Quality Magnet Wire 
SILK COTTON ENAMEL 


Massachusetts Electric Mfg. Co. 
West Lynn, Mass. 







Full information supplied promptly. 
Prices to those buying for resale. 














The Emerson Electric Mfg. Co. 


: 2032 Washington Ave., St. Louis, Mo.—50 Church St., New York City 


What is the Temperature of Your Generators ? 


This is an important thing to know. It is knowledge that may be turned into 
profitable use. One of the largest engineering and power plant managing 
concerns has ordered this instrument for this very purpose. 


BRISTOL’S Recording Thermometers 


@&6 uw & PAT. OF FI 
automatically give continuous night and day records of the temperature, They 
are simple in construction, accurate in operation and durable in service, 
Write for Catalog 1200-L. 

THE BRISTOL COMPANY Waterbury, Conn., U.S. A. 
Branch Offices: Boston New York Pittsburgh Chicago San Francisco 
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